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GAS AND WATER PIPES 


14 to 12m, BORE, 








THOMAS ALLAN & SONS, 
Bonlea Foundry, 


SOUTH STOCKTON-on-TEES. 
Formerly Springbank Iron-Works, Glasgow. 


EsTABLISHED 1848, 





Atso MANUFACTURERS OF 

SANITARY & RAIN-WATER PIPES, HOT ‘WATER 
PIPES,‘ STABLE FITTINGS, RANGES, STOVES 
And GENERAL CASTINGS, 





Telegrams: “ BonngA, STOCKTON-ON-TEES,” 


*/ THE GRASSMOOR CO,, Lo, 


HEBBURN MAIN GAS COALS. 


Yield of Gas per Ton . . 10,500 Cubic Feet. 
Illuminating Power. . . 16-4 Candles. 
Coke 68 per Cent. 


For Prices, f.o.b. pre. or Delivered by Rail, 
ply to 


The Wallsend & Hepburn Coal Company, Lid. 


Lombard Street, 


NEWCASTLE-ON-TYNE. 
W. RICHARDSON, Fitter. 


HEATHCOTE GAS GOAL, 


Rich in Illuminating Power and Yield of Gas. 


Above the Average in Weight and Quality 
of Coke. 


Maintains a High Standard in Residuals. 








CHESTERFIELD. 








PARKER & LESTER, 


Manufacturers € Contractors. 


GAS- LEAK neice ree. 


aoe een Price 
apply to 


ORMSIDE STREET, 
LONDON, S.E. 


ESTABLISHED 1830, 














ROBERT MARSHALL, 


CANNEL COAL MERCHANT, 
97, WELLINGTON STREET, GLASGOW. 





Prices and Analysts of all the Scotch Oannels on 
Application. 





NORTON’S PATENT 


“ABYSSINIAN” & ARTESIAN TUBE WELLS, 


FOR TOWN WATER-WORKS AND OTHER SUPPLIES. 


The following Town Water-Works Supplies have been obtained by this System, viz.:—Abbott’s Langley, Aldershot, Alnwick, Cirencester, Hertford, 
Lechlade, St. Albans, Shrewsbury, Skegness, Southampton, Stony Stratford, Swansea, Wallingford, Watford, West Worthing, Wimborne, &e. 


LE GRAND Ge SUTCLAE'.E", 
HYDRAULIC ENGINEERS, 100, BUNHILL ROW, LONDON, E.C. 











HE Utilization of Towns’ Refuse for some practical purpose has been 
successfully solved; and there is, therefore, no reason why every town- 
ship should not have its own Electric Light Installation, and obtain all the 


MELDRUM SIMPLEX 


power from its Dust-Bins. 


At Hereford City the Sewage Farm is 


now worked entirely with power from 
refuse, 1) million gallons being pumped 
per day, besides working Sludge- 
Presses, Sludge-Pumps, and Lime- 
Mixers—the saving in Cost of Coal (not 
now used) being about £300 per annum. 


DESTRUCTOR. 


ORDERS NOW ON HAND— 


DARWEN, LANCS.,8 cells ; 2 Lanca- 
shire Boilers, 30 feet by 8 feet—200 lb. 
pressure. 

SHIPLEY, YORKS., 4 cells; 1 Lan- 
cashire Boiler, 30 feet by 8 feet. 


HUNSTANTON WATER-WORKS, 
BURTON, BLACKBURN, &c., &c. 


MELDRUM BROS., 








Write for full Particulars, stating Weight of 

Refuse per annum, and for what purpose you 

would wish to use the Power, when we shall be 
glad to submit a suitable Scheme. 


MANCHESTER. 














ATLANTIC 
WORKS, 
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DANIEL HOWARD, 


(Successor to the late BENJ. WHITEHOUSE), 


GASHOLDER & BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM 


ESTABLISHED a '7G5). 


JMANUFACTURER OF TELESGOPIG AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 
PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, and all kinds of GAS APPARATUS, 
Wrought-Iron Roofs, Bridges, Girders, &c., 


Stan, Hot Water, and Range Boilers, Tanks, Cisterns, Boats, and all kinds of Wrought-Iron Work. 


DRAWINGS, SPECIFICATIONS, AND ESTIMATES SUPPLIED ON APPLICATION. 








EDWARD COCKEY & SONS, Ld. 


MANUFACTURERS OF PURIFIERS. OF ALL SIZES, 


With Improved Centre-Valves, to work either One, Two, Three, or Four Purifiers at one time. 


Sy go a 
SLIDE VALVES. oho ; i” no! pt Hand-Power LIFTS, 
WN \ bey® 
SCREW VALVES. ae or 50 iv oY RS suitable for weights up to 
ee >} (Vb ¢ i 
SEAL-REGULATING Pia oe al yet 10 Tons. 
VALVES, ne soi ae ot i 
Sgpeeepenmnren hs. ot 41 wr 
ral yr gh oom 
a 1 wit ys act J ’ P oo Hydraulic Power 
‘ st> .60lm ve "i "Gat 
wien x0 reac out ik rio . a 9 ie GOLIATHS, suitable for any 
DISC VALVES. "to Weights. 
SELF-ACTING BYE-PASS | 
VALVES. 
fo Improved WOOD GRIDS 
COMPENSATING 
VALVES. for Purifiers and Scrubbers. 





SPECIFICATIONS AND PRICES ON APPLICATION TO— 


THE IRON-WORKS, FROME, SOMERSET. 


coc rms me.» London Agents: Messrs. BALE & HARDY, Bridge House, 181, Queen Victoria St., B.C. «pamper. LONDON.” 





HIGHEST AWARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS. 


— ii DEE DALS. — 





iiuececssaie OF Tunes | AND Frrrmas | OF EVERY DESCRIPTION. 





WROUGHT-IRON OR STEEL MAINS UP TO 6 FEET DIAMETER, FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER MOUNTINGS, VALVES, COCKS, ETC. 
LONDON: MANCHESTER: BIRMINGHAM: 





LEEDS: 
108, Southwark Street, $3, King Street West, 114, Colmore Row. 6, Mark Lane, New Briggate. 
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THOMAS PIGGOTT & CO.,Lro.. BIRMINGHAM. 
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MANUFACTURERS OF 


Humphreys & Glasgow's Patent Garburetted Water-Gas Plant. 


INSTALLATIONS HAVE ALREADY BEEN SUPPLIED, AND ARE IN HAND FOR THE FOLLOWING GAS-WORKS : 





COPENHAGEN COMMERCIAL GAS COMPANY DEVENTER 
BELFAST BRIDLINGTON PORTSMOUTH t 
BRUSSELS MIDDLESBROUGH BOURNEMOUTH 
LIVERPOOL CROYDON AYLESBURY 
TOTTENHAM L. & N.W. RLY., CREWE HAMBURG j 
SWANSEA TAUNTON DUBLIN | 
MANCHESTER ROTTERDAM REDHILL 
BRIGHTON DORKING SECOND CONTRACTS. 
PRESTON G.L. & C. CO., BROMLEY 
SOUTHPORT DURHAM pn, ga 
BATH SCARBOROUGH BRUSSELS 
HOYLAKE PERTH (W.A.) LIVERPOOL 
COVENTRY BREMEN TOTTENHAM 
WINCHESTER MAIDENHEAD COVENTRY 
SHANGHAI EPSOM LEA BRIDGE | 
STOCKPORT NORTH MIDDLESEX COMMERCIAL GAS CO., POPLAR i 
‘ NORWICH WANDSWORTH & PUTNEY Do. Do. WAPPING 
LEA BRIDGE AARHUS G.L. & C. CO., NINE ELMS i 
STOCKTON-ON-TEES . FALMOUTH Do. Do. BECKTON H 
EDINBURGH SOUTHAMPTON BRIGHTON ! 
GUILDFORD HARTLEPOOL STOCKPORT | 
BRENTFORD UTRECHT CROYDON 





THE WIGAN COAL & IRON CO,, LIM: | 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 
Midland District Office: PRINCE’S CHAMBERS, 6, CORPORATION STREET, BIRMINGHAM—Sole Agent: A. C, SCRIYENER. { 


Telegraphic Address: «WIGAN, BIRMINGHAM.’ Telephone No. 200 


London District Office: 6, STRAND, LONDON-—C. PARKER & £ON, Sole Agents, \ 


Telegraphic Address: “ PARKER, LONDON.” 
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Represents 16-horse power and 20-horse power nominal High-Speed Electric Light Engines. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. { 


LOCOMOTIVES 


LOCOMOTIVES of all Sizes and Gauges specially constructed for Main and Branch Lines, >. 
Contractors, Docks, Gas-Works, Collieries, Iron-Works, Brick and Cement Works, &o, % 
Locomotives of various Sizes always in Stock, ready for Immediate Delivery, : 





Photographs, Specifications, and Prices on Application. 


0 | 
aa PECKETT & SONS, sxisrot. | 





Telegraphic Address: “PECKETT, BRISTOL.” 


NEWTON, CHAMBERS, & CO., 


LIMITED, . 


THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD. 


Established 1790 
LONDON OFFICE: 19, Great George Street, WESTMINSTER. 
Telegraphic Addresses: “NEWTON, SHEFFIELD,” “ACCOLADE, LONDON.” i 


GAS ENGINEERS, IRONFOUNDERS, & CONTRACTORS. 


Manufacturers of ewery description of 


PLANT, APPARATUS, and MACHINERY for GAS and CHEMICAL WORKS. 
RETORTS and FITTINGS, MOUTHPIECES with Self-Sealing Lids. 
Improved COAL and COKE HANDLING PLANT, CONVEYORS, and ELEVATORS, 
CONDENSERS, SCRUBBERS, and WASHERS. 

PURIFIERS with Planed Joints a Speciality. 

Patent CENTRE-VALVES, RACK and SCREW VALVES, WOOD GRIDS, and 1 

SCRUBBER-BOARDS, CAST-IRON MAINS, and SPECIALS. a 
STRUCTURAL WORK, COLUMNS, GIRDERS, and ROOFING. 
GASHOLDERS, Cast-Iron or Steel Tanks. 

DESIGNS, SPECIFICATIONS, and ESTIMATES FREE. 
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PiG IRON (Special Quality) for Engine Cylinders, GAS COAL famous for its UNRIVALLED EXCELLENCE. 
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WELSBACH INCANDESCENT GAS-LIGHT. 
NEW WELSBACH BURNERS. 


25 Candles per Cubic Foot of Gas. 











‘This is the Burner exhibited at Niagara Hall, 
London, and throughout the Provinces. 








The New Welshach Burner is used without a Chimney. 
Suitable for Indoor and Outdoor Lighting 


Supplied in SIX Sizes, 
Consuming from { to 7 Cubic Feet of Gas per Hour. 





Price from 5/- upwards. 
MANTLES from Qd. each. 


FOUN FOU FIO FO FT FT FT 





REDUCED PRICES. 
“ov Ordinary Burner, 5s. Od. 
“Cc” Bye-Pass Burner, 6s. 6d 


sesh Tux “YORK” WELSBACH BURNER (2% 


i \ CN fy 
and) Pyp A CHEAP FORM OF THE “C” BURNER. Wu 
J Ly” 50 to 60 Candle Power with 3} to 33 Cubic Feet of Gas, [== 


———_ ___-_7— 


| ‘’.. Price complete with MANTLE and CHIMNEY, 4&/-. 
Ib j MANTLES FOR ‘YORK’? BURNER, 1/- EACH. 
























ALL THE ABOVE PATTERNS CAN NOW BE SUPPLIED. 





Complete Price List on Application. 


The Welstach Incandescent Gas-Light 60, Li, 
* York Street and Palmer Street, WESTMINSTER, 
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GIBBONS BROTHERS, Lines 
Telephone : 

DUDLEY, 

GAS ENGINEERS, CONTRACTORS, RETORT SETTERS. 


Fe te te eh | te i i i i 


Patent REGENERATIVE SET TINGS, 


GIBBONS & MASTERS’ PATENT No. 1269, 1893. 


SUITABLE FOR WORKS OF EVERY CAPACITY, 
AND A SPECIAL FORM OF WHICH IS APPLICABLE TO 


GASEOUS FIRING wore 4 MINIMUM EXCAVATION. 


RETORT-BENCH IRONWORK, CONDENSERS, 
SCRUBBERS, PURIFIERS, YALYES, &c. 
DESIGNS AND ESTIMATES ON APPLICATION. 


TELE: 


MAXIM PATENT GARBURETTOR 


FOR ENRICHING GAS IN BULK. 
QVER GO MAXIM PATENT CARBURETTORS HAVE NOW BEEN FIXED. 


Among the Companies supplied are The Gas Light and Coke Company, The South Metropolitan 
Gas Company, Birmingham Corporation, Manchester Corporation, Rochdale Corporation, Bristol Gas 
Company, and many other Works, both large and small, where they have been working in some 
instances for the past Sewen Years. 


MORE GAS & SALEABLE COKE PER TON of COAL CARBONIZED is PRODUCED; SAVING CAPITAL, LABOUR, FUEL, WEAR & TEAR, &c: 
THE ENRICHMENT IS INSTANTANEOUS AND PERMANENT. 
The Carburettor is inexpensive, easily fixed, and entirely supersedes the use of Cannel. 


SOLE AGENTS FOR REDWOOD & CLOWES’ INFLAMMABLE VAPOUR & GAS DETECTORS. 


Dealers in Carburine and all other Naphthas and 
Oils suitable for the Enrichment of Gas. 


Telegraphic Address: 
“GIBBONS, DUDLEY.” 




















For Prices and full Particulars, apply to 


THE GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON, E.C, 











j 
Bt 
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Some of the Gas-Works and Local 
Authorities using Crosbie’s 





Manufactures, 

Aberdovey Clitheroe 
Abergavenny Cobham 
Airedale Coleshill 
Aldridge Collirngham 
Alfreton Colney Hatch 
Antrim Colombo 
Armagh Coventry 
Ascot Cranbrook 
Audley Cullen 
Aylsham Deddingtou 
Ballymena Dewsbury © 
Ballyshannon Dover 
Beaumaris Downpatrick 
Bentham Droitwich 
Bewdley Durban 
Biddulph Dursley 
Bideford East Ardsley 
Birmingham Eastbourne 
Blackburn Elland 
Blackwell Ellesmere 
Bognor Ellstree 
Bollington Ennis 
Boreham Eye 
Bournemouth Farnham 
Bradley Green Felixstowe 
Bramham Flint 
Brandon Garn 
Bridgnorth Garston 
Broadgreen Garw 
Broadstairs Gillingham 
Bromsgrove Gorey 
Broughty Ferry Halesowen 
Builth Hanley 
Burton Hendon 
Buxton Hereford 
Calne Hinckley 
Canncck Holywood 
Cape Town Honiton 
Carlow Hoylake 
Castleford Huddersfield 
Chester-le-Street Huelva 
Chesterton Huntingdon 
Chipping Hythe 

Wycombe Ilkeston 
Cleveland Irthlingboro’ 


PAINTS PAINTS 
FOR FOR 
GAS-WORKS. GASHOLDERS. 





Contractors to Her Majesty s Government, the Indian Government, 
the Natal Government, the Turkish Government, the Netherlands 
Railway, the London County Council, &c., &c. 


CROSBIE’S 
PAINTS. 


Guaranteed genuine and free from adulteration, and 
specially made to withstand Gaseous Fumes. 





Catalogue and Testimonials on Application. 


ADOLPHE GROSBIE, LTD., 


COLOUR WORKS, WOLVERHAMPTON. 





Some of the Gas-Works and Local 
Authorities using Crosbie’s 





Manufactures. 
Johannesburg Richmond - 
Kegworth Rochester 
Kildwick Roscommon 
Kilrush Rugeley 
Kineton Sandgate 
Kirkburton Scarborough 
Knutsford Seaham Harbour 
Leamington Seisdon 
Ledbury Shifnal 
Leek Shipston-on-Stour 
Leven, N.B. Sidmouth 
Limerick Skibbereen 
London Slough 
Loughborough Southam 
Lymington Southend 
Machynlleth Stafford 
Merthyr Tydfil St. Albans 
Milborne Port Stamford 
Minster Storrington 
Monte Video Strood 
Napier (N.Z.) Stroud 
New Mills Sudbury 
Newnham Swinton 
North Middlesex Tetbury 
Odiham Tokio 
Ogmore Uppingham 
Outlane Uttoxeter 
Parconstown Ventnor 
Pembroke Warwick 
Penmaenmawr Wexford 
Pietermaritzburg Wigston 
Portadown Willenhall 
Port Elizabeth Witney 
Portrush 

Wollaston 
Portsmouth 
Pwllheli Wolverhampton 
Ramsey Workington 
Raunds Wotton 





cue DE BROUWER” 








PATENT COKE-CONVEYOR 


i | 


— HoT coHE. 
DOES NOT BREAK THE COKE. 


FOR ELEVATING AND CONVEYING. 
SUPERSEDES ALL OTHERS FOR DEALING 


AUTOMATICALLY WITH 


SIMPLE AND EFFECTIVE. 


25 INSTALLATIONS now at Work. 


RETORT-HOUSES. 


GUARANTEED BY SOLE MAKERS: 


W.J. JENKINS & CO., Ltd., RETFORD. 


SUITABLE FOR SMALL as wett as LARGE 
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INCLINED RETORTS 


UP-TO-DATE FURNACES 
AND SETTINGS. 


J. & H. ROBUS, *.2erc"” 
JOSEPH EVANS & SONS, ‘siti 


Telegrams: PLEASE APPLY FOR CATALOGUE No.8. _ National Dalen 
“Evans, WoLVERHAMPTON.” No, 












IN STOCK AND PROGRESS. 










“ Fig. 703.SINGLE RAM” Fig. 598. “CORNISH” STEAM-PUMP FOR Fig. 685. “RELIABLE” 8TEAM-PUMP FOR Fig “ DOUBLE-RA 
STEAM-PUMP, BOILER FEEDING, &c. TAR AND THICK FLUIDS. STEAM-PUMP, 


R DEMPSTER & SONS, a A 








J: 


ELLAND, YORKS. $1) 


[WA VAT VAM LAF LAF LAF CAF CAF VA Wad Wled Ws 


Va 





MANUFACTURERS OF iia 
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OF EVERY DESCRIPTION. 








View illustrating Condens- | migigiait i | qe He | 3| ie 
ing and Scrubbing Plant |. / 2t Bl 8h eb ee eee) lee 
erected for the Accrington 
Gas and Water Board by 
R. D. & Sons, Ltd. 





C. HARRISON, Esq., Engineer. 
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WILLEY & CO. 


Gas Engineers, Ironfounders, and Contractors. 


CHIEF OFFICES CT THOM AS E ET Pe Telegrams: “ Willey, Exeter.” 
AND WORKS: 1 j X E » Telephone; 132 and 263. 
METER-WORKS : 


32A, Hertford Road, De Beauvoir Town, LONDON, N.; 
and James Bireet, EXETER. 
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Prepayment Meters for any coinage, unexcelled 
for Accuracy and Reliability. 





Tens of Thousands in use, and adopted 
' exclusively by many Gas Companies. 
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W.C.HOLIITES & G0. 


MAKERS OF 


Retort Ironwork, Patent Scrubber-Washers, 
Purifiers, Gasholders of all Sizes, 








we 
as =3—hlrha Oe 
a pT eae 
ve 


AND 


| Gras Plant and Structaral Ironwork of every 
description, 


Aa a 
> te 


CATALOGUES SENT POST FREE 
ON APPLICATION. 


Whiston Irn. Wars 
HUDDERSFIELD, 


— ‘ Telegrams: “ Holmes, Huddersfield ;” “ Ignitor, London.” 
A Set of Twelve Condensers, 8 ft. 6 in. diameter by 30 ft. high. From a Photcgraph. 


R. LAIDLAW & SON 


GAS & WATER ENGINEERS. 


MANUFACTURERS OF WET & DRY GAS-METERS, 
SIEMENS WATER-METERS, 


























—— 


METER.— 


—WET 


—DRY METER.— 


ALLIANCE FOUNDRY, 6, LITTLE BUSH LANE. 


RO INBU RAGS | GLASGOW: | LONDON: 


SIMON SQUARE WORKS, 
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AMERICAN GAS OIL 


SOLE IMPORTERS— 


ANGLO-AMERICAN OIL COMPANY, Limireo, 


This well-known quality of Oil is used at most of the Corporation Works 
and Companies’ Works throughout the United Kingdom. Contracts have 
also been entered into with several of the large Railway Companies. 


LARGE STOCKS. PROMPT DELIVERY. 


Stock of about 30,000 Tons is usually carried by us at our Installations 
at Avonmouth, Birkenhead, Barrow, Manchester, and London. 








EHAD OF FICE: 


22, BILLITER STREET, LONDON, E.C. 
Tue LEEDS FIRE-CLAY CO.. LD,, “smn 








o 


OF EVERY DESCRIPTION 


Telegrams: 

“SETTINGS, LEEDS.” WORTLEY, LEEDS. 

Telephone: No, 612, RETO RT SETT| NGS 
ene % ate Sa rgos B 4 ‘ E | 


bee | INCLINED, HORIZONTAL, 
S| REGENERATOR, GENERATOR, 
~ | and DIRECT FIRED. 


SA SHALLOW REGENERATORS 
= sA SPECIALITY 


MANY INSTALLATIONS. 
EXCELLENT RESULTS OBTAINED. 








RETORTS RE-SET. 


RETORT IRONWORK. 


COAL AND COKE-BREAKING 
AND CONVEYING MACHINERY. 


Beaeerea frem a Photogra h taken during Construction of our . 
Shallow Regenerator Settings, BUILDINGS, ROOFS, Koy 
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KIRKHAM, HULETT, & CHANDLER, Lo. 


8 & 3, PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W. 








PATENT “STANDARD” WASHER-SCRUBBER 


Extracts all Ammonia and a large proportion of Sulphuretted Hydrogen and Carbonic Acid. 


THE GAS-METER COMPANY, 


MANUYFAOTURERS OF LIMITED, 


WET AND DRY GAS-METERS, STATION METERS, GOVERNORS, GAS APPARATUS, ETC. 


IU OSs : 





TTT ii | oti 





= Roser 
ATM 


AS ME Co. Lo. 
ENGINEERS 
0 DHAM & k_DUBLIN 
rt (TH TLE 








SQUARE STATION METERS WITH 
PLANED JOINTS. 


HTT UNIT 
WU ut Hii mi Hii Hii 








SaSVO 
TIVOIUGANITIAO NI SUALAN NOILVLIS 











DESIGN No. 2 PATTERN. 
8TaTION METERS MADE AT THE COMPANY'S WORKS, OLDHAM ("ats WEST & GREGSO? ). Established 1880, 
Prices and Fartieulars apply to 


RR. KK. ANDREWS, General Manager. 
Works: 238, KINGSLAND ROAD, LONDON; UNION STREET, OLDHAM; HANOVER STREET, DUBLIN. 


Telegraphic Address “METER,” 
5 [See Advertisemept on back of Wrapper, 
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ALEX. C. HUMPHREYS, ME. 
A. G. GLASGOW, M.E. | MM.Inst.C.E. 


Cub. Ft. Daily. 


ee 700,000 
Copenhagen (Second Contract). ...... 2,500,000 


ree ere 
Belfast (Second Contract). . 2. .++.-.-. 4,500,000 
eT eee ee eee 
Brussels (Second Contract). ........- 700,000 
Liverpool .. ccc cccccccc ec « 300,000 
Liverpool (Second Contract) .......- 4,500,000 
0 ee 
Tottenham (Second Contract). ....... 750,000 


Santiago de Cuba. ......... -- 400,000 
Swansea . eee @ee2.+.eeee8e 750,000 


Manchester .. 2.2.20. 3,000,000 
er 
DS sei hens eee wee - - 1,500,000 
a 
SN ee wre & orerECnee 750,000 
ee Wee wwe eo eee oe 


Newburgh, N.Y. . Toe ee ee se 
Newburgh, N.Y. (Second Contract) ..... 250,000 
ere. eee eee 


GY Wee cS. ce et ee, 600,000 
Coventry (Second Contract)........ - 600,000 
Bordentown, N.J. ... 2.2.2 eee - 125,000 
_ Jee oe ee - 209,000 
ee ee er - 225,000 
SE & rar & 6 are we ee ee - 500,000 
sd S's de adh we ee was 1,600,000 
OS ee ee rr 600,000 
Ny eg kW beta we RS 350,000 
Lea Bridge (Second Contract) ....... 350,000 
Stockton-on-Tees. .........20- 500,000 
eam 750,000 
A ae ~ +. 2,000,000 
NS she 6 e ow a eee -- 350,000 
Brentford. ...... pe encee es « ee 
Bridlington. ........ oe a 
MEE, ina waceirivin se 6 6 850,000 
Middlesbrough .......... . + - 1,250,000 





SINCE 1892 


Messrs, HUMPHREYS & GLASGOW 


Haye constructed or have in hand 


CARBURETTED WATER-GAS PLANT 


FOR THE FOLLOWING UNDERTAKINGS :— 
American construction is instanced only when from the LONDON Designs of Messrs. Humphreys & Glasgow. 


Cub. Ft. Daily. 


Commercial Gas Co. .......... 850,000 
Commercial (Second Contract). ...... 850,000 
Commercial (Third Contrat) ....... 1,250,000 
IS 6. 6-6-0 cack aa - + 1,250,000 
L. & N.W. Railway, Crewe ....... 700,000 
TN sea kes were Te ee 
Lawrence, Mass. ....... occ ee + 40000 
Rotterdam ........ ceccece Cee 
ee i eetetes 2 ee 
Re Tie ak a3 & esas -- 500,000 
The Gaslight and Coke Co., Bromley. . 3,750,000 


The Gaslight and Coke Co., Nine Elms. 2,750,000 


Pe ere ee - +e 200,000 
New York (Remodelled). ........ ~ 11,000,000 
Scarborough ....... coccec es CRS 
ge vee é ee 
EE ool eb bbe ake wee 550,000 
Ee 
ae TCT CTT Te 225,000 
North Middlesex ...... Peer 150,000 
Wandsworth and Putney. ..... . - 1,800,000 
ME 6c ss Sle dé eS ee 
DS ~ 9°s 0 See hee ee 150,000 
Gomtiametems 2. tc eee 800,000 
Hartlopeel 0. wc ccc cece 750,000 
bie ee Oe ee 1,000,000 
Pe ee ae .-. 150,000 
en ee 1,000,000 
Bcurmemouth. ...... cece 1,000,C00 
Aylesbury... - ees eeeccces 150,000 
eee ea ee 1,750,000 
RNG, ac dey Sip lene ie le se 1 2,000,000 
No os ponte ye beee Gia wile 275,000 
Stockport (Second Contraci)....-.--- 500,000 
Brighton (Second Contract). ...--+-+- 1,750,000 
Croydon (Second Contract).....-+-- 625,000 
Maidenhead (Second Contraci)......-- 225,000 


The Gaslight and Coke Co, Beckton. . 2,250,000 


The Gaslight and Coke Co., Fulham . . 


1,750,000 


The 1891 Installations of The Gaslight and Coke Co., 12,000,000 Cubic Feet Daily. 





IN THE UNITED STATES, TO. DEC. 31, 1898, 
Messrs. Humphreys & Glasgow and their Colleagues The United Gas Improvement Copeny 
have jointly constructed 293 Sets of Humphreys Double-Superheater Apparatus (excluding 


earlier extensive construction of Single Superheater and 


“Combined” Apparatus) with a daily 


capacity of 219,550,000 cubic feet. Of this volume, 56,875,000 cubic feet daily 
were undertaken during 1898. 
UNITED STATES OFFICE: 


BANK OF COMMERCE BUILDING, NEW YORK. 


9, VICTORIA STREET, LONDON, S.W. 


Telegrams: “ EPISTOLARY, LONDON.” 
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THOMAS GLOVER & CO.’S 


.g PATENT NEW IMPROVED 















uh For Pennies, Shillings, or any Coin. 
| Simple in Mechanism. 

Se Positive in Results. 
ies, Price Changer /n Situ. 


eee 8 GUARANTEED FOR FIVE YEARS. 


Telegraphic Address: “GOTHIC, LONDON.” Telephone No. 725, Ho!born. 


THOMAS GLOVER & CO., LTD. 


DRY GAS-METER MANUFACTURERS, 
214 To 222, ST. JOHN STREET, CLERKENWELL GREEN, LONDON, E.C. 


" BRISTOL: BIRMINGHAM: MANCHESTER: GLASGOW: 
28, BATH STREET. 1, OOZELLS STREET. 387, BLACKFRIARS STREET. | ARGYLE WORKEB, KINNING shenyey 
Telegraphic Address: “* GOTHIC.” Telegraphic Address: * GOTHIC,” | Telegraphic Address : ‘‘ GASMAIN. 
Telephone No. 1005. Telegraphic Address ; “* GOTHIC." Telephone No. 8398, Telephone No. 1528 South Side, 


W. PARKINSON & CO. 


) PRESSURE 
RAISERS 





























So J | / ak For use in Low-Lying 
— Z « | @ . “4 : | Districts, or wherever 


“i Vi, ge fog » — 
Ko Hil i =a) ys 


For nN ying Cooking: 


Stoves, Gas - Engines, 
ée. 


COTTAGE LANE WORKS, CITY ROAD, 
LONDON. 


' Telegrams: ‘ INDEX,” 
Telephone: No, 778 King's Cress. 











BELL BARN ROAD WORKS, 


BIRMINGHAM. 


Telegrams: ‘‘GASMETERS,” 
Telephone: No. 1101 





sma PREPAYMENT METER 


increased Pressure is 


Si NMC Wa aS ae oS 


pati 


—eteaensectae 
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LIGHTING, WATER SUPPLY, &c 


EDITORIAL NOTES. 


Differential Prices for Gas and Electricity. 


Tue interesting questions as to the fairness and the ex- 
pediency of differential charges for gas sold for different 
purposes, raised by Mr. Thomas Newbigging at the meet- 
ing of the Gas Institute, were not exhausted either by the 
paper or the discussion upon it. This subject is as familiar 
to the managers of electricity supply undertakings as it is 


| to gas managers ; and it would not be a bad topic for dis- 
| cussing at a joint conference of representatives of the two 


| industries. 


It is rather a remarkable illustration of the 


| tendency of electrical engineering opinion in this regard, 


that two or three applicant Companies for competing Orders 


_ for the City of London offered electricity for power pur- 


| Current. c 
| for these purposes as low as 2d. per unit. 


poses at about one-half of the standard charge for lighting 
The successful Company offer to furnish current 
This is a very 
serious matter for gas companies subjected to this kind of 
competition ; and the right way of dealing with it is not to 
be settled off-hand, without regard to all the considerations 
involved. The idea of a uniform price for any commodity, 


_ subject only to a trade discount, or to discounts for cash 


1770 | 
1770 | 


1779 


1771 
1772 
1772 
1773 
1774 
1776 
1776 


1741 
1737 


1738 


1739 
1750 
1752 
1768 


1772 
1773 


"777 | connections. The experience of the London Electric Cab 


1778 
1779 


. 


or for taking a large quantity, is the natural one. The 
very first glance at the “accidents” and conditions of the 
trade in particular commodities, however, generally reveals 
qualifying considerations which encourage variation of the 
simple rule of ‘One Price.” There are very few trades 
indeed in which the tradesman could not say that if his 
customers would only shape their demands differently, he 
could afford to make them a substantial reduction of price. 
Wherever such a consideration offers itself, there is the 
inducement to make a difference in the charge to suit the 
circumstances. 

The case of gas or of electricity supply does not seem to 
differ from that of any other commodity in this particular 
respect. Uniformity is the normal state of things, every 
departure from which is to be justified by showing cause. 
Of course, this justification may exist in some instances, 
and not in others. Places and circumstances both vary. 
What the administrators of supply undertakings have to 
guard against is the irrational application to one place of a 
system of differential charges which may answer very well 
elsewhere ; and also the unfounded prejudice in favour of 
making differences for the sake of the name. We may be 
wrong; but it is our belief that the fashion of electricians 
in marking down the price of current sold for ‘ power 
‘‘ purposes”’ to one-half that of the lighting current, is a 
mistake. Their object in so doing is to rival the gas- 
engine and the hydraulic power motor, especially in such 
a place as the City of London; but they do not stand to 
gain anything by it. If the gas company were to copy 
their tactics, and supply gas-engines at half rates, where 
would they be? This is done in some places, for reasons 
good, bad, and indifferent ; but the objection to everything 
of the kind is contained in one word—* overlapping.” 

The advantage of selling gas at a specially low rate for 
fuel and power purposes arises out of the idea of “day 
‘‘ gas,” as the Continental gas-works administrators called 
it. Their notion was that whatever went to equalize the 
output over the twenty-four hours was so much to the 
good of the undertaking, that the public might very fairly 
have a large share of the benefit of it. This is perfectly 
reasonable ; but few gas undertakings have found it worth 
while to work their business on a daily time schedule. 
Even so, there would be no guarantee that on occasions 
in the depth of winter the artificially-fostered day business 
would not be a source of trouble. Overlapping again! 
This is, indeed, the first and the last word on the whole 
question. The electricity supply undertakers who are com- 
peting for custom in densely populated cities by serving 
motors at half price, are acting very foolishly. The public 
need not think that gas companies are at all likely to 
follow their example. But they only make the offer because 
there is little or no trade to be had at any price. If there 
were much of it, they would be more careful how they laid 
themselves out for making troublesome and unprofitable 


Company is instructive upon this head. They wanted a 

ood deal of current for charging their batteries; and the 
Papdes Electric Supply Corporation agreed to let them 
have it at a special reduction. But the supply was subject 
to so many restrictions as to time and place, in order to 
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keep it from overlapping the ordinary business, that both 
parties grew sick of it, and dropped the connection. Now 
the Cab Company make their own current at a cost of about 
2d. per unit. Anybody else can do the same, by using a 
gas-engine charged for at the ordinary rate. The consumer 
can run his engine during the busiest lighting hours, if he 
likes, without feeling under any obligation to the gas com- 
pany for the privilege. It is all included in the price of the 
gas. But the mere fact of his doing so ought to convince 
any reasonable business man that he has no claim to any 
special consideration. 


The Bristol Gas Bill—Another Precedent. 

TueE Bristol Gas Company have had a stormy time in Par- 
liament this year. Whatever may be said for and against 
Progressive (or aggressive) Municipalism in the abstract, it is 
abundantly evident that statutory supply companies find it 
renevencr difficult to live with local authorities in the con- 
crete. Also, while Parliament has been awakened toa sense 
of the risk of permitting Municipalities to indefinitely en- 
large their trading operations, statutory Companies are kept 
within equally close bounds. Thus, one thing the Bristol 
Gas Company originally desired was power to hire out 
dynamos in connection with gas-engines ; but the Corpora- 
tion, having an electric lighting undertaking, very naturally 
opposed the application. 
ingly struck it out. As the amended Bill came before the 
Commons Committee, it contained a clause designed to 
modify the terms for street lighting. Under the existing 
legislation, the Company are bound by the very general 
requirement not to charge the Corporation a higher price 
for gas supplied to the street lamps than the lowest rate paid 
for the time being by any private consumer. The Company, 
however, wished to be enabled to make special terms with 
consumers of gas for purposes other than lighting ; and they 
did not desire that the terms of any agreement to this effect 
should govern the price of gas for the public lamps. The 
Corporation do the same thing in their electricity supply 
business; selling current for power at 14d. per unit, whereas 
they would not think of charging so little for any lighting 
service. In the event, the Committee refused to disturb the 
existing arrangement. The question of differential charges 
for gas and electricity is discussed in another paragraph, and 
so need not be dealt with, as a matter of principle, here. 

The point of most general interest in these Committee 
proceedings was the treatment of the extraordinary proposals 
of the Bill giving the Company powers over consumers’ 
internal fittings. The clause was published in full in our 
customary abstract of the Gas Bills for the year (ante, p. 125). 
That the powers asked for would be likely to inure to the 
public advantage is as obvious as the other fact—that no 
such salutary provision exists in any Gas Act. It was to 
have been expected that so strong a precedent would not be 
set without the highest authorities having something to say 
to it. The matter was remitted to the Home Secretary, who 
reported upon the proposals of the Company in the sense 
recorded in another column. On the whole, the official view 
of the novel clause was favourable ; and, as the result, Bristol 
once more strikes out a fresh line in gas legislation. This is 


one of the most important features of the parliamentary work _ of the social condition of the people of England. Since its 


of the year. 


The Metropolitan Gas Companies (Powers of Charge) Committee. 
THE time of this Committee was mainly occupied last week 
with hearing the continuation of Mr. J. W. Field’s evidence. 
The witness had a good deal to say about the severity of the 
electric light competition in the district of The Gaslight and 
Coke Company, which was not altogether reminiscent of the 
Governor’s recorded remarks about the state of the Com- 


than that of the South Metropolitan Company’s gas. 
l’ield traversed many of the statements of previous witnesses, 


and repeated several of the familiar points of the famous | 
He | 


“Reply” of his Board to Mr. Livesey’s strictures. 
asserted that not only is there no ground for the charges of 
extravagance and mismanagement which have been brought 
against his Company, but that, as a matter of fact, the Com- 
pany have actually done better than their neighbours. It 


was not a very generous thought to drag the Crystal Palace | 


District Company into the comparison, assuming Mr. Field's 
knowledge of the circumstances to be complete ; while others, 
to whom the recent proceedings of the Company in question 
are no secret, might very easily cap Mr. Field’s reference in 


The Lords Committee accord- : 


| 
| 


a manner that would be more pointed than pleasant. Mr. 
Field did not complete his evidence on Friday, reserving the 
rest of his reply to Mr. Livesey for to-day. He was followed 
by Mr. G. F. L. Foulger, who explained to the Committee 
the exceptionally onerous character of the work of gas dis- 
tribution in the Company’s area; and declared that the 
price of gas had nothing to do with the vogue of electric 
lighting in the best neighbourhoods. Mr. Foulger repeated 
the allegation that the manner in which the South Metro- 
politan Company work their automatic meter supplies is 
disadvantageous to the consumer. Mr. G. C. Trewby also 
gave evidence contradicting in various respects the criticisms 
of both Mr. Livesey and Mr. Hunt. The Chairman has ex- 
pressed the hope that The Gaslight and Coke Company’s 
evidence will be finished at to-day’s sitting. It is possible 
that after this Mr. Haward may be recalled, for the London 
County Council ; but there cannot be much more to say on 
the simple facts of the prices of gas in London. 


Mr. Littler on Private Bill Procedure. 
Mr. R. M. Littter has unburdened his soul respecting the 
defects of the Government Bill for altering Private Bill Pro- 
cedure for Scotland. This measure is being forced through 
the House of Commons by the use of the Government ma- 
jority ; but the leader of the Parliamentary Bar denounces 
it, root and branch, as unnecessary, uncalled for, and mis- 
chievous. Of course, criticism like this from such a quarter 
is open to the objection that it may be interested ; but, as 
Mr. Littler remarks, in frankly recognizing the objection, the 
matter can only concern him now for avery few years. His 
position and experience entitle him to speak upon the sub- 
ject with authority. While condemning the Scotch Bill, Mr. 
Littler makes some valuable observations upon the general 
system of Private Bill legislation. He admits that there are 


| evils, but thinks they might be removed without imperilling 


a system which is without equal for its object. Very large 
sums could be saved by merely a moderate reform of the 
Standing Orders. Although the tribunal at Westminster 
is unpaid, the cost of the procedure is enormous. In fees 
alone, the nation makes a profit of £50,000 a year. In 
addition to this excessive charge, which might be abolished 
to-morrow, ‘if the useless waste in unnecessary advertising, 


| & &c., were abolished, and if ‘ deputations’ would moderate 


‘“‘ their numbers and curtail their expenses while in London, 
“the present system would be one without equal for accom- 
“plishing its object. The costs otherwise in Parliament 
* compare most favourably with those in any other important 
“ classes of litigation ; while the tribunal is in every way fit 
‘“‘ for its task.” Moreover, the use of Committees to mem- 
bers themselves is great; and a distinguished Minister of 
Cabinet rank has confessed that ‘but for experience on 
‘Private Bill Committees he would never have been where 
“he is.” Truly, the reform of Private Bill procedure in any 
important respect is a very perilous undertaking, not to be 
adventured upon lightly. 





The British Workman’s Thrift. 
THE occasion of the laying the foundation stone of the new 


| Post Office Savings Bank at West Kensington on Saturday 


was fraught with profound significance for all observers 


_ establishment in 1861, the growth of the Post Office Savings 


| country. 


Bank has been one of the soundest evidences of the advan- 
cing well-being of the great mass of the population of this 
It is impossible to reconcile this rapid expansion 
of the Government Bank with the oft-repeated socialistic 
allegation that under the existing economic system the rich 
become richer and the poor poorer. On the contrary, the 


| Bank, with its agencies at every man’s door, has proved to 
pany’s business in the “ Bond Street quadrilateral.” He | 
spoke of the cost of coal lighterage to the Company, and | 
claimed that the enrichment of the Company’s gas is higher | 


Mr. | 





be a powerful incentive to the formation of that habit of 
thrift which professional Socialists, with good reason, vilify 
as the greatest obstacle to the propagation of their opinions. 
Actually, according to the report of the Postmaster-General, 
there are 8 million depositors in the Post Office Savings 
Bank, with a balance to their credit of £123,009,000. One 
out of every five persons in the United Kingdom is nowa 
depositor ; and about four-fifths of the depositors belong 
to the wage-earning classes. As everybody knows, the way 
is easy for depositors to buy Government stock, to insure 
their lives, and to obtain annuities. When one remembers 
that the Post Office Savings Bank is only one of many insti- 
tutions for dealing with the economies of the people, it seems 
pretty evident that there must be in general a considerable 

margin between wages taken and the prime necessities of 
| the wage-earners for maintenance. Yet the average British 
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workmen is a long way from being a thrifty individual ; and 
there is no immediate danger of his falling into the miserly 
way of living denounced by his Socialist counsellors as 
altogether inseparable from the practice of the rule of thrift. 
Marvellous and almost incredible as the truth is to those 
Political Economists who have never learnt to distinguish 
between rates of wages and actual weekly earnings, the 
English mechanic is rarely as eager to earn the utmost 
possible amount of money for himself as his employer is 
willing to pay it for work done. Not long ago, the ‘“ Daily 
‘‘ News” was quite surprised to learn that the shipbuilding 
hands on the east coast and elsewhere, where trade is 
brisk, could not be induced to work more than four days a 
week. Their piece-work money was too good for them. The 
men could easily make as much as they knew how to spend 
reasonably, and more, in little more than one-half the time 
the yards were open. This is the answer to those who con- 
tend, with most Trade Unions, that rates of wages are every- 
thing to workpeople. Unless the man is thrifty by nature 
or education, high wages may, and probably will, be his 
greatest curse. There are no working-class homes so 
wretched as those of the over-paid. Here comes in the real 
merit of profit-sharing, Post Office banking, and all the 
other encouragements to working men to make the best use 
of their working time. The man who hasa banking account 
of his own, in any form, is not likely to squander his earn- 
ings in betting and debauchery. The low-class political 
clubs will not make his Day of Rest a mockery. Like 
Longfellow’s Village Blacksmith, he ‘‘earns whate’er he can ;” 
and the more money he has to touch on pay-day, the better 
is his employer pleased. 
London Lamp Accidents in 1898. 

WHETHER the Petroleum Acts are to be amended this session 
or not, the London County Council are not letting the vexed 
question of the cause of lamp accidents drop out of notice. 
The Public Control Committee of this body have reported 
that during the year ending March 31 they investigated 
the circumstances of 304 petroleum lamp accidents which 
occurred in London during this period. Twenty-eight of 
these accidents had fatal results; while the remaining 276 
caused fires to which the Fire Brigade were called, and thus 
became public. The Committee found that 39 accidents 
were veritable lamp explosions ; the rest being cases of the 


‘ignition of the oil, which in the great majority of instances 


escaped through breakage of the reservoir. There being a 
strong inducement to convert these not highly alarming 
statistics into evidence in support of the previous declaration 
of the County Council in favour of the raising of the flash- 
point of lamp oil, the Committee observe that as neither 
explosion nor sudden ignition usually takes place until the 
temperature of the oil has reached or passed its flashing- 
point, they attach the greatest importance to the raising of 
the statutory test to a point higher than the temperature 
attained by the oil in the reservoirs of lamps while burning. 
Inasmuch as it is clear, from numerous experiments, that the 
temperature of 100° Fahr. is rarely reached by petroleum oil 
while being burnt in lamps, the Committee believe that if 
no oil with a lower flash-point were used for illuminating pur- 
poses the great bulk of the accidents which now occur with 
lamps would cease. They are also of opinion that if only 
lamps of safe construction were used, the number of acci- 
dents would be largely diminished ; but they realize that it 
would be impossible for any legislation to touch the immense 
number of lamps now in nightly use, or to prevent neglect 
and carelessness in the use of lamps originally safe. On the 
other hand, raising the flash-point is commended as a very 
effective and easy way of obtaining security. This language 
is what might have been expected. 

When Parliament is asked to dislocate an enormous in- 
dustry in the alleged interest of public safety, on the faith 
of certain evidence, this evidence cannot be too carefully 
weighed and tested. Above all, it should be divested of 
all comment inspired by prejudice. One might well ask 
whether, if the Public Control Committee of the London 
County Council had not previously made up their minds 
in favour of a flash-point of 100° or 105° for lamp oil, the 
figures and facts of their last report would have been held 
sufficient to support such a contention. To hear all the 
ravings about the ‘deadly low-flash oil,” one would think 
that lamp explosions directly traceable to this cause occurred 
by the hundred. But instead, the Committee can only find 
39 for all London for the past year, and 265 oil-fires which they 
think had some connection with the same characteristic of 
the oil.- Ofcourse, even 39 deaths from a strictly preventable 





cause are too many. There have not been somany fatalities 
from the wrongful use of aconitine and other alkaloid poisons 
since the discovery of these drugs ; and yet they are rightly 
kept out of people’s reach. Accidental deaths from drinking 
carbolic acid are far more numerous ; yet this preparation is 
too useful to be forbidden. The case against lamp oil which 
the London County Council seek to make out is weak in 
several places ; and the boon to the public of a cheap and 
plentiful supply of petroleum is too great to be sacrificed for 
a preconceived idea. 








WATER AND SANITARY AFFAIRS. 


Tue Governor of the Chelsea Water Company (Mr. F- S. 
Clayton) had not a very long story to tell the proprietors at 
their meeting last Thursday ; but it was a satisfactory one. 
The whole of the Company’s district has been placed under 
constant supply; and it is being systematically inspected 
with the view of detecting and checking waste. Half of the 
services are at present under control by the Deacon waste- 
meter system; and in course of time the entire area will 
be included. Desirous, on the one hand, that the consumers 
should have an uninterrupted supply, the Directors are care- 
ful on the other, that it shall be properly regulated. The 
result of their labours in this direction will probably be a 
very material reduction of the prescribed daily quantity of 
35 gallons per head. While attention is being given to the 
distributing arrangements, important storage and filtration 
works are in progress. The new service reservoir now in 
course of construction at Putney Heath will give the Com- 
pany storage to the extent of 22 million gallons; while the 
enlargement of the subsidence reservoirs at West Molesey 
will allow of a larger quantity of the raw water being collected 
prior to undergoing the filtering process. The Directors are 
carrying out the policy advocated at the recent Engineering 
Conference, of having adequate subsiding and filtration plant ; 
and its wisdom cannot be too frequently emphasized. These 
works have necessarily involved considerable expenditure— 
close upon £80,000; but the Company have no difficulty in rais- 
ing money. Whatever opinion is held in some quarters as 
to the undertaking, investors evidently have confidence in it, 
for a recent issue of capital was placed at £ 2 premium on each 
£1share; thus producing a large amount of money available 
for the business, while only one-third of it will bear interest. 
The Governor was perfectly justified, therefore, in saying 
that, so far as financial affairs went, the Company were in 
‘*‘ comfortable circumstances ;” and as the Directors recom- 
mended the continuance of the dividend at the rate of 11 
per cent. per annum declared at the previous meeting, the | 
proprietors would scarcely be inclined to question the state- 
ment. Of course, Mr. Clayton could not give them any 
forecast of the terms of the report of the Royal Commission. 
He could only assure them—though the assurance was 
hardly necessary—that, whether the Company were allowed 
to go on or their undertaking was acquired by some public 
body, the Directors would do their best both for the consumers 
and those who had invested their money in it. The future 
of the water undertakings cannot be foretold. The Water 
Committee of the London County Council have, however, 
already given an indication of what they consider should be 
done next session ; and at the meeting of the Council to-day 
they will ask for authority to expend £3000 in making the 
necessary preparations to proceed with Bills dealing with 
the London Water Supply, should this course be decided upon 
in November: 

It was not to be supposed that the spell of hot and dry 
weather through which we-have lately passed would not 
be seized upon by writers in a certain section of the Press 
as a good opportunity to raise once more the cry of ‘‘ Water 
“Famine.” But the East-end consumers need be under 
no grave. apprehension in this regard. It was shown 
last week that certainly two of the London Water Com- 
panies are in a position to render aid to the East London 
Company should they require it; and the writers in 
question are compelled to acknowledge that the inter- 
communication scheme is an.accomplished fact. But it is 
said the consumers are by no means sanguine as to how 
it will work; and insinuations are thrown out to the effect 
that the East London Company would not avail themselves 
of the assistance placed at their disposal. It matters little 
what the Companies do—whether they link up their systems 
or do not—they come in for some adverse criticism. Only 
a few weeks ago, when the hot weather came in suddenly, 
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the Grand Junction Company, as the Chairman told the 
proprietors at the recent meeting, increased their daily 
supply from 18 to 244 million gallons; while on one day, 
in order that the consumers should not be in any way re- 
stricted, 25 million gallons were delivered. He contrasted 
this with the state of affairsin Birmingham, where restric- 
tions had been imposed in respect of the use of water for 
gardens and sprinkling lawns, and where fears were enter- 
tained that it would be necessary to curtail the supply for 
domestic purposes. 

From Birmingham let usturn to Paris. According to the 
correspondent of a London evening paper, after barely a 
week. of hot weather the Parisians received an intimation 
that the supply of water would be cut off from nine in the 
evening till five in the morning, “until such time as 
‘« problematical rains shall have replenished the reservoirs 
‘‘which the authorities are paid to fill, and which are 
‘“‘ always empty on the least emergency.” This is bad ; 


but there is probably something worse behind. The ex- , 


perienced Parisian knows that, after a brief interval, the 
first official intimation is followed by a second, announcing 
that the supply of spring water has become wholly in- 
adequate, and has to be eked out by letting into the pipes 
what the writer above referred to characterized as “ the 
‘* solution of sewage that does duty for water in the Seine.” 
We have it on good authority that many things are ordered 
better in France than in this country ; but water supply 
does not appear to be one of them, for we are told that 
‘‘ Parisian water is, year in, year out, a drink that can 
‘‘only be ventured upon with the gravest apprehension.” 
It would be interesting to know how such stuff would 
figure under the bacterioscopic examination to which 
London water is subjected day after day by the eminent 
Chemists entrusted with this work. We are afraid that 
it would not contrast very favourably with it. Yet the 
Parisian appears to pay for his water willingly, while the 
Londoner, as a general rule, does so with grumbling, 
although the commodity supplied to him is of much better 
quality than that served out to his neighbour across the 
Channel. And in order that there shall be no deterioration, 
increased vigilance is being shown by the gentlemen above 
alluded to. Sir William Crookes and Professor Dewar 
state, in their last monthly report to the Official Water 
Examiner, that they increased by 26 the number of samples 
of water analyzed in May—bringing it up to 208; while 
they examined bacterioscopically 422 samples, against an 
average of 292 in former months. By the new arrange- 
ment, it is believed that the whole of the water supply of 
the Metropolis is now substantially under examination as 
it is delivered into the mains of the Companies. 

One of the hardest problems which have during recent 
years been submitted to a Parliamentary Committee for 
solution, was that which was put before Sir John Brunner 
and his colleagues some weeks ago—viz., the adjustment of 
the rival claims of Derby, Leicester, and Sheffield, to the 
Derwent watershed—and the solution of which was recently 
given in the  JouRNAL.” The Committee commenced their 
labours on the 26th of April, and concluded them on the 
16th inst. Of course, the sittings did not extend over the 
whole of this period, as the Whitsuntide recess intervened, 
and there were several adjournments to allow of consulta- 
tions between the parties ; but the Committee had the matter 
in their minds, more or less, from one date to the other. 
The outcome of the protracted proceedings, our abstract 
report of which was concluded last week, was the consolida- 
tion of the competing measure into an entirely new Bill—the 
Derwent Valley Water (Consolidated) Bill—based upon an 
agreement come to by the parties, the text of which was 
given a fortnight ago. The Bill was passed by the Commons 
last Friday, and is now in the Upper House; and although 
certain objections have been reserved, there is little doubt 
that it will go through without much opposition. Looking 
at the claims of the three Corporations, it seemed that Derby, 
being. the county town, should have the prior right to the 
waters of the Derwent ; and Leicester, being in the watershed 
of the Trent, into which the Derwent flows, appeared to be 
justified in making her claim. But why should Sheffield, a 
Yorkshire town, seek to appropriate the water of another 
county?. The only answer was that large towns are com- 
pelled to go outside their own contiguous areas for water, 
and that the example had already been set by Birmingham, 
Liverpool, and Manchesters A Joint Board is to be con- 
stituted to control the coveted watershed ; and the works will 
be constructed under their supervision. 
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OF THE HYDRAULIC 
MAIN. 
By Wixtiam Carr, of Stalybridge. 


THE EVOLUTION 


-The part played by the hydraulic main in the economics 
of gas manufacture has been so quiet and unostentatious 
that its importance in a great measure has been overlooked. 
In the beginning, the hydraulic was nothing more nor less 
than a machine or physical contrivance for trapping the 
gas when once it had passed that particular point and 
preventing its return; and I am afraid that it is nothing 
more to-day to a vast majority of those who are engaged in 
the business of gas making. 

I do not know who was the inventor of the hydraulic 
main, or whether there was such a man or not. It was 
probably the outcome of laboratory traps that had been in 
use before gas was thought of. Be this as it may, it 
remains the one unique and perfect machine in connection 
with gas apparatus. Physically speaking, it is without 
flaw or defect of any kind. This machine or instrument 
was designed before the days of exhausters, when the 
whole of the back-pressure was upon the retorts, and when 
it was thought prudent to use iron-retorts to prevent any 
waste consequent upon the large amount of pressure 
under which the retorts had to be worked. It will readily 
be seen that the part to be played by the hydraulic main 
in those days was one of great importance. It had to give 
free-way to the gases when generated ; and it had to form 
a perfect barrier to the return of those gases during the 
time of drawing and charging, even though the pressure on 
the main itself might be anywhere from 1o to 20 inches. 
How beautifully this instrument discharged all these duties, 
will be apparent to all of you. How the area of the main 
was so nicely calculated, in comparison with that of the 
dip-pipes, that a depression of one inch in the main itself 
would supply sufficient water to fill up the dip-pipes to a 
height of 15 or 16 inches (as shown in fig. 1) is a matter 
with which you must all be familiar. You will observe the 
old-fashioned weir-valve at the end where all the water 
and the surplus tar were taken off along with the gas; 
some gas engineers taking them on a tortuous passage 
round the retort-house under the mistaken notion that the 
gases would thus be enriched, or that the formation of 
naphthalene would be minimized in some way. I haveno 
doubt that in many works the arrangement still obtains; 
although the ideas which brought about that arrangement 
may have been superseded by later knowledge. 

Had it been that only water found its way into this main, 
it would still have remained the most perfect instrument 
that could be designed for the work it was intended to do; 
and to-day I consider it the very best thing that can be 
used in a products works. At places where small coal is 
consumed for thé sake of the coke, tar, and ammonia that 
can be extracted, and where gas is of no value or only of 
value asa heating agent, it will be found to bea very efficient 
instrument ; for, in addition to its advantages as a hydraulic 
trap, it is a tar-making machine of the first water. As 
time advanced, however, people engaged in the manu- 
facture of gas began to aim at-getting better results. The 
exhauster was introduced, which made clay and brick 
retorts and ovens feasible, and higher temperatures of 
distillation came in vogue; and then it was that the hydraulic 
main began to assert itself, at first by getting blocked up 
with salts and ‘very thick tar—the whole mass in some 
instances becoming quite solid—and later by its apparent 
effect on the choking of the ascension-pipes. In 1872, Mr. 


George Livesey read a paper before this Institute—or, as 
it was then called, the Gas Managers’ Association—on the 
subject of hydraulic mains; and this, so far as I know, 1s 
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Fig. 7. 










































































the only time that the matter has ever been under the 
consideration of the members of this Institute down to the 
present. 
hydraulics getting blocked with pitch and salts; and he 
was led, by reasons which need not be gone into, to design 
Fig. 2. 
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a form of main shown in section in fig. 2. In the course of 
the paper he makes use of the following observations :— 








of the more thoughtful that the hydraulic played a much 


| more important part in the results obtained from the dis- 


Mr. Livesey had been having trouble with his | 


tillation of coal than had previously been suspected. At 


| first, the slight amount of back-pressure thrown on the 
| retort in consequence of the seal was supposed to bea 


deterrent. Then, again, the pulsation caused by the bub- 


| bling of the gas through the liquid in the main was supposed 


to have a baneful influence, especially in regard to the 
deposit of carbon on the sides of the retort ; and so the 
idea got abroad that if the dip could be done away with 


| much good would result. 





Various means have been tried to prevent or clear out this accumula- | 
tion of thick tar, one being an enlargement of the hydraulic itself till, in | 
one case that I have seen, each length would make a small Cornish | 


boiler ; then the elevation of the hydraulic from two to four or five feet 
above the brickwork with the object of removing it beyond the reach of 
heat—it being considered that the heat from the setting converted the 
tar into pitch. A stream of gas liquor has in some cases been caused 
to flow through the main; and for a long time I had a quantity of hot 
water from the stéam-boiler put into the main once or twice a week. 
But this did very little permanent good. The making the main deeper 
and square at the bottom has been suggested ; means for drawing off the 
tar from the bottom instead of the top have been devised and used with 
varying success ; but by no plan, so far as Iam aware, has the preven- 
tion of this accumulation been certainly and completely obtained. The 
causes of its production are twofold: First, the retention of the tar in the 


main ; and, second, the heat of the gas from the retort, in passing through | 


this comparatively stationary tar, evaporating its volatile constituents. 
For it is the hot gas, and not the radiated heat from the setting, that does 
the mischief. [The italics are Mr. Livesey’s.] 

Judging from the tone of the paper, Mr. Livesey seems 
to have been very proud of this invention; and the main 
itself seems to have been very successful in its operation. 
But at this time the average make ot gas at the South 
Metropolitan works would not exceed 9500 cubic feet per 
ton of coalcarbonized. It was even held by some eminent 
engineers that it was impossible to obtain more than that 
from a ton of coal without a greater or a corresponding 
loss of illuminating power ; so that, under these favourable 
conditions (I mean favourable to the hydraulic main), it is 
easy to understand that Mr. Livesey’s improved main was 
a complete success. Progress, however, could not be 
stayed at this juncture; and it began to dawn upon some 


A number of engineers of a mechanical turn of mind 
commenced devising means to remove the dip, and there 
followed a long series of patent anti-dips. One of the 
earliest of these (shown in fig. 3) was Hawkins’s patent. I 
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was greatly impressed with it when it first came out, and 
studied it carefully for a long time. I was sure there was 
something in it, because it was the subject of a patent ; 
and I was equally sure that it was something very clever, 
because I could not understand it. However, by dint of 


| long cogitation, I came to the conclusion that it was under- 


taking to do something that was not in harmony with the 
law of physics; and so I did not pursue it any further. 
But, at the time, it made a great impression on my 
mind ; and as a pointer of the direction in which we ought 
to travel, it did me a great service. Along with others I 


| tried several of these anti-dips experimentally ; and it soon 


became apparent that wherever you could get them to 
work satisfactorily the results were improved. I did not 
satisfy myself, however, as to which particular form to 


| adopt until I saw an arrangement that was working at the 
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York Road Gas-Works, Leeds (see fig. 4). Mr. Henry 
Woodall, the then Engineer, told me it was not the subject 
of a patent, and’that I was at liberty to make what use I 
liked of it; and’ so I adopted it—first to 80 mouthpieces, 
and subsequently to a further 80, with varying results. I 
believe that Mr. Woodall was afterwards admonished for 
having adopted it, and ordered to take it out by an all-wise 
Gas Committee. 

As with all other forms of anti-dips, trouble began with 
the removal of the seal in the way of pitchy deposits all 
about the apparatus itself and in the hydraulic main, and 
very often causing the ascension-pipe to get choked up to 
an abnormal degree. I have had the annular space be- 
twixt the bell and the ascension-pipe so firmly blocked 
with hard pitch that the cast-iron bell has had to be 
broken before it could be got off. It was probably some- 
thing of this kind that caused it to become unpopular at 
Leeds. With my first application of this anti-dip, I placed 
the main close down upon the retort stack ; and the ascen- 
sion-pipes entering the main at the bottom, the gas was 
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out of the ascension-pipe and out of the main itself before 
sufficient time had been allowed for cooling. The trouble 
I had with this arrangement was of the most grievous kind ; 
but with the application of the second lot I placed the 
main 4 feet higher—almost doubling the length of the 
ascension-pipes, in the case ofthe top retorts. This proved 
so satisfactory in its working that I was not long before I 
exalted the first lot to a similar position; and, with care- 
ful handling and a little more care in the regulation of the 
heat of the retorts, we gradually got it into a workable 
instrument, and from that time it did me very good service. 
Finding I could get much better results, more especially 
with regard to the illuminating power of the gas produced, 
the question naturally arose as to the why and the where- 
fore; and I was eventually led to the conclusion that it 
was the presence of tar in the old hydraulic that caused 
the results to be poorer where it was used than was the 
case with removable dips. Had I been familiar with the 
most advanced thought and practice at that time, I should 
ee known this, and much cogitation might have been 
Saved. 

The Rev. W. R. Bowditch, in his book upon coal gas, 





published 1867, has the following observations on the action 
of tar:— 

The hydraulic main ought to be kept at a proper temperature and to 
be prolonged sufficiently to allow the less volatile bodies to condense and 
pass away to the tar well, and the more volatile to go forward with the 
gas; or, what is much better, a special apparatus, kept at a regulated 
temperature, should be interposed between the hydraulic main (in this 
case kept hot, of course) and the purifying apparatus, in which the 
gas and lighter hydrocarbons might be separated from the heavier 
bodies, and so a larger proportion of hydrocarbon vapour might 
be distributed with the gas. In other words, the gas might be 
made more illuminating. If thus separated, there would be no 
difficulty in distributing all the light hydrocarbon vapour which 
the tar would give up, as may be proved by the well-known process of 
pouring naphtha into the mains, which the gas picks up on its passage 
and carries to the consumers. Gas atcommon temperatures can take up 
and carry a considerable quantity of the vapour of the lighter hydro- 
carbons, if they be broughtinto contact with it after having been separated 
from the heavy ones. But the power of the heavy to carry down the light 
is greater than that of gas to carry them on; and hence all fall together 
in the present system of condensation, to the great detriment of the gas. 
The loss of light which gas suffers upon being passed through cold heavy 
oil, and the inability of the same oil when heated to act upon it, will 
illustrate this. I have passed gas through heated heavy coal oil boiling 
about 400° Fahr., and have found its illuminating power identical with 
its illuminating power before it was passed through the oils. It gave 
up nothing to them, and it took up nothing from them. I have also 
passed gas through the same kind of oil at ordinary temperatures, and 
have had its illuminating power reduced to less than 1 candle for a con- 
sumption of 5 feet an hour, whereas before passing the gas through the 
oil it had an illuminating powerof 13 candles. The cold oil has dissolved 
out of the gas nearly all its illuminating matter. 


I have given this long extract, because I think it is an 
exact description of what takes placein the hydraulic. At 
any rate, | had arrived ata similar conclusion myself with- 
out having seen or heard of Mr. Bowditch’s book, which 
you will observe is exactly opposite to the one enunciated 
by Mr. Livesey. If Mr. etesige fi remarks applied only to 
the negative gases that come off at the end of a charge or 
to furnace gases that may be drawn through leaky retorts 
by the action of the exhauster, I should agree with him 
entirely ; but it is not so with the rich gases that come off 
in the earlier stages of distillation. In this case, the heavy 
tar or pitch liquefies at 400° Fahr., or thereabouts ; and if 
it can, will separate itself from the gas. But if afterwards 
the yas be brought into intimate contact with it, it will 
absorb the light oils from the gas; its power to do so, as 
Mr. Bowditch says, being greater than that of the gas to 
carry them forward. And this no doubt is the secret of all 
the nasty stoppages which followed the adoption of the 
anti-dips of various kinds. Once you got the gas passing 
the hydraulic at a temperature of anything over 200° Fahr., 
you would have nothing but pitch or very thick tar de- 
posited there. The light oils in the gas not coming in 
actual contact with it, it has no chance of absorbing them ; 
and so after'a few days’ baking at a high temperature, it 
would, and did, become absolutely solid. 

My brother, in carrying out his tar process, has experi- 
enced exactly the same trouble at Widnes, because he 
conducted the gases after leaving the duct directly into the 
foul main without any intercepting seal. The pipe leading 
from the duct he is obliged to have water-jacketed, in order 
that the temperature of the gases may be reduced so low 
before going one step further that sufficient of the light oils 
will be condensed to mix with the pitch, to enable it to flow. 
Otherwise he is liable to have his foul main completely 
blocked; and this unavoidably happens whenever the cir- 
culation of the water in the jacketed pipe is interrupted or 
neglected. And so it will invariably happen in any portion 
of the apparatus, whether it be ascension-pipe, hydraulic 
main, or foul main, if the gas passes through it at a tem- 
perature of over 300° Fahr. 

The deduction from all thisis obvious. You must bring 
your gas into the hydraulic main at a temperature not 
greatly exceeding 200°-Fahr. if you wish to use a water 
seal or anti-dip. Before I had learned this much, however, 
I made many futile attempts to convert some old mains in 
which we had been working with a tar seal into waterseal. I 
tried flushing with liquor, diaphragms to block the liquor 
and only pass the tar beneath, and mechanical arrange- 
ments for trapping the tar, of which I felt very proud and 
hopeful at the time. The success obtained, however, was 
very indifferent. Whenever I got the heats to anything like 
what I wanted, the result was invariably pitch, pitch, pitch. 
I have seen many similar appliances to those I tried make 
their appearance since as novelties; and I have smiled to 
think that someone was travelling over the same old road. 
We had got fairly well away with the new hydraulics, and 
went along swimmingly until 1881, when we introduced 
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the regenerative system of firing, by putting in two sets 
of 32 mouthpieces to the design of Mr. Klénne, and three 
sets of 48 mouthpieces to the design of the late Sir W. 
Siemens; and these sets were put up where the Leeds 
arrangement of hydraulic main was in use. Up to this 


me. I gavethese furnaces their head. ‘Get them hot, and | 


let us see what they can do,” was my instruction to the 
workmen. In three weeks I completely ruined one set, 
and I greatly impaired the usefulness of the other four; 
but the trouble we had with the ascension-pipes and the 
hydraulic main was arevelation. I was reminded of it the 
other day, when a neighbour of mine told me they had at 
their works twelve men per shift working in the retort- 
house—four of them were stokers and the rest pipe cleaners. 
This was on regenerative settings also. I managed after 
a time to get the settings to work with a fair amount of 
success; but the stoppages occurred so frequently, even 
with the greatest care, that I determined to try a new 
departure in the way of a hydraulic main. 

The conclusion now arrived at was that it was wise to 
keep in the gas the whole of the light oils that the gas was 
capable of carrying ; also that it was necessary to take out 
sufficient to liquefy the heavier tar or pitch that first fell 
down, in order to give it power to flow by gravitation to 
the wells, and to be of such consistency that it might 
afterwards be pumped from the wells. Here was a plain 
issue to be solved. Whether the efforts made have resulted 
in a solution or not is difficult to say; but they have at 
least gone some distance in that direction. When a fresh 
charge of coal is put into a retort, the gases that come off 
in the early stages of distillation must come off at a 
comparatively low temperature ; and the light oils as well 
as the heavy oils will fall together for a time. As the 
temperature rises, only the heavy will fall; and towards 
the end of the time of distillation the gases carry scarcely 
any vapour capable of liquefying at normal tempera- 
tures, but are capable of taking up from the pitchy matter 
deposited on the sides of the ascension-pipes, or elsewhere, 
any oily matter it may contain and converting it into a solid, 
or, at least, a very hard, substance. Until the temperature 
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of the gases be reduced to something below 200° Fahr., 
they are capable of doing this at any point. A perfect 
instrument would be a telescopic ascension-pipe that could 
be closed at the beginning of the distillation process and 


| gradually elongated as it proceeded; so that the effluent 
time, { had held the opinion that retorts could not be made 
too hot for the proper distillation of coal for gas-making | 
purposes; but a new light was destined to break in upon | 





with the large pipe at the shallow end of the’ main, 


gases should never enter the hydraulic at a temperature 
exceeding 200° Fahr. But as that is so far practically 
impossible, the object to be aimed at was to utilize the 
light oils that must fall to help off the heavy that you were 
compelled to dispose of, and later to reserve all the light 
oils that you could for the purpose of enriching the gas. 
The question of keeping the light oils in the gas after 
getting them safely past the hydraulic, I will not attempt to 
deal withto-day. It is matterenough for another paper. 

After what I have said about the difficulties encountered, 
and my progress educationally towards a more complete 
knowledge of the functions of a hydraulic main, it will 
scarcely be necessary to give you my reasons for going in 
for the special kind of main eventually adopted. The main 
itself is illustrated in fig. 5. It will be seen at once that it 
is very orthodox, inasmuch as the pipes go into the main at 
the top in the old way, and there is great depth, especially 
at the outlet end. The sloping bottom of the main is 
intended to keep the tar on the move, while still in a 
liquid state, towards the outlet. When it gets there it 
either mixes with the other tar already accumulated, or 
passes forward into the stand-pipe or tower (shown in the 
illustration) for receiving the same; and as some of the 
tar already accumulated will probably be of a fairly liquid 
character, it assimilates with it and helps to move the 
heavier tar along. It will be seen also that ‘any light tar 
falling in the early stages of distillation must inevitably 
encounter the thick tar of some other stage; and so far it 
is a perfect self-acting machine carrying into effect the 
theory I had elaborated. 

The illustrations, figs. 5, 6, 7, show it in different stages 
of work; the first (fig. 6) entirely filled with water; the 
second (fig. 5) partially filled with tar; the third (fig. 7) 
with tar overflowing. One of the drawbacks attending the 
latter stage is that the different specific gravities of the two 
columns will cause the level of the water.to be raised, but 
that is not a serious defect. “We have had some little trouble 
The 
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pipe being short, and having to serve two retorts, the 
gases must often be going into the main at a much higher 
temperature than that at which it is safe or wise to work ; 
and the result has been the formation of a pyramid of 
pitch, as shown in thedrawing. Now, although these con- 
ditions must as regularly have occurred with the other 
three pipes, we have rarely been troubled with the second 
one, and never with the third and fourth; proving con- 
clusively that the thin tar formed at the same time in other 
parts of the main, and travelling towards the deep end, 
has been sufficient to carry off the pitch formed in that 
portion. Whenever this pyramid has formed, it has re- 
quired crowbars and sledge hammers to remove it. It is 
my intention to raise the bridge-pipe in the case of the 
pipe at the shallow end 18 inches higher, which I think will 
prevent any recurrence of the pyramid trick. 

The first application of this main was to a bench of five 
beds of retorts, settings of nines (three threes); one 
ascension-pipe having to do for two retorts, the top and 
the middle centre, which were connected together by a 
short branch betwixt the two mouthpieces. These settings 
were heated with regenerative furnaces of my own design, 
and worked at very high temperatures; but after working 
six months, an iron rod dropped down the dip-pipe at any 
point of the main would ring on the bottom as though it 
had never had anything but water init. It met the same 
fate, however, as the Leeds anti-dips. After I had left 
the place for a time, I was told that it had been rele- 
gated to the scrap heap. But when I commenced work 
at Stalybridge, I put in a new installation of regenerative 
settings, and I applied this arrangement of hydraulic 
main throughout; and during the last three years the 
whole of the gas made at those works has been passed 
through them. Our practice has been to open the 4-inch 
valve at the foot of the tower, and run away the whole of 
the tar once every 24 hours, and fill the main up again 
with water. Sometimes the tar has been so thick that it 
has taken several hours to run off. At other times I have 
had to resort to the use of cannel to help to liquefy 
the stuff in the main. As I have furnaces only on one 
side of my retort-stack, I have always used the cannel on 
that side; so that the coke from it could be consumed in 
the furnaces, and not interfere with the quality of the 
coke I had for sale. The tar from the mains on this side 
was invariably much thinner than that produced on the 
opposite side, where only coal was used. 

I have already mentioned one of the defects of this main 
—viz., the extra back-pressure when tar is overflowing. 
It has several others; the principal being the careful 
handling required in running off and refilling. Another is 
the danger of getting the tar so stiff that it will not flow 
at all; but this is common to all forms where the manager 
tries to sail too close to the wind in the matter of high 
heats and large yields. In filling up after running the tar 
off, it is necessary to fill right up so that the pipes are 
sealed. We have left it rather short on several occasions 
in the belief that it would fill itself up before the time of 
the next draw; but it never does this. When the hot 
gases are playing on the surface of the water without 
bubbling through it, the evaporation which takes place is 
greater than the liquid deposits from the gas; and they 
might be fraught with serious consequences if overlooked. 
But, given the requisite care and attention, it is a very 
efficient instrument indeed. There need be no question of 
enrichment where only 16-candle gas is required if a main 
of this kind was in use—that is to say, if Newcastle or 
South Yorkshire or Lancashire coal be used. I have seen 
many samples of coal in the Transvaal that would not 
make 16-candle gas under any circumstances; and there 
may be some in this country. But speaking of the coals 
of this country of which I have had experience during the 
last 30 years, there should be no difficulty. 

Bearing on this point, I had a sample of tar taken from 
one of these syphon-pots on the 17th of May last, and 
found, after passing 10 feet of gas through it from one test 
holder to another, that 34 candles had been taken out of 
the gas. This experiment was so interesting that I deter- 
mined upon a series of more carefully conducted tests ; but 
the results worked out with such sameness and regularity 
that it will not be necessary for the purposes of this paper 
to give more than one. On the 23rd of May last, a 
sample of tar was taken from the syphon-pot of one of the 
mains in operation ; and, owing to some defect in the flues, 
the sets at work on this main were, and had been for more 





than a week previous, working at a low heat, so that the 
tar was what we considered exceptionally thin. It was 
424° Twaddel at 60° Fahr., or 1'2125 specific gravity. Of 
this tar:32 oz. were carefully weighed in a Wolffe’s bottle, 
and ro feet of gas made to bubble through; the gas being 
taken from the street main after it left the gasholder. The 
quality of the gas in the first test-holder was 19°75 candles, 
as tested with a Thorp and Tasker jet photometer. After 
it had passed through the tar into a second test-holder, 
the quality, by the same photometer, was 16°75 candles ; 
and when weighed afterwards the tar was found to have 
increased in weight to 32°331 oz., and the specific gravity 
to have fallen to 414° Twaddel, or 1:2075 at 60° Fahr. I[ 
had about half-a-dozen tests made; but the variation was 
very slight. 

For curiosity’s sake, I had a sample of tar taken from 
the outlet of the condenser (horizontal, flat screw) and 
treated in the same way. To my surprise, I found that 
this affected the gas in the same way, only to a much 
smaller extent. The specific gravity of this tar was 182° 
Twaddel, or rog1. Ten feet of gas was passed through 
32 oz., or thereabouts. The quality of the gas in the first 
test-holder was 19°25 candles, and in the second holder it 
was 18°75—the same photometer being used in both cases ; 
and the specific gravity of the tar afterwards being 18:1° 
Twaddel, or 10905. During the winter, having some 
difficulty in moving the tar from place to place on account 
of its stiffness, I thought I would like to have it tested for 
specific gravity, and I found it to be 1°232, or 46°4° 
Twaddel—rather high for commercial tar made from a 
mixture of coal and about 18 per cent. cannel. Below I 
give you the commercial analysis of the tar produced at 
the Stalybridge Gas-Works over a lengthened period, and 
that from some of the larger and more important works in 
the district. 
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I cannot (for obvious reasons) give the names of the 
places from whence these various tars have been ob- 
tained with the exception of my own; and here I am 
fully conscious that the information I am giving may be 
used to my detriment. But of such importance do I con- 
sider the information, that I have determined to risk it. 
More especially is it important in the light of modern 
development of gas manufacture, when the most eminent 
of our gas engineers, or, at least, those who occupy the 
most eminent positions, go to America for systems of 
enriching—systems that are admittedly expensive, and that 
involve the use of oil from America or from Russia—while 
the best of all material is at hand, and requires only the 
application of brains to utilize it. 


Discussion. 


Mr. R. G. SHapsott (Grantham) suggested that the 
more correct title for the paper would have been “ The 
Evolution of Mr. Carr,” rather than that of the hydraulic 
main; but it was really very interesting to anyone who 
had followed Mr. Carr through the various stages of the 
development which had brought about the construction 
and use of this hydraulic main. The chief point enun- 
ciated seemed to be the necessity of keeping the con- 
stituents of the tar within workable bounds—in other 
words, so dealing with the tar at the first stage of con- 
densation that it could be dealt with afterwards or re- 
moved readily without trouble. With the high heats now 
in vogue, this was a great difficulty. The author said it was 
absolutely necessary to retain a certain proportion of light 
oils in the tar, so that it might be easily handled ; and then 
he proceeded to show how to achieve this object by means 
of a sloping hydraulic main. The question to his (Mr. 
Shadbolt’s) mind was whether this was the best way of 
effecting his end. Many of them had hydraulic mains 
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which had been in use for some considerable length of 
time; and it was not an easy matter to re-model a 
hydraulic main unless extensions of the carbonizing 
plant were being undertaken. He, however, thought 
there were other means which would be equally efficacious 
for getting the tar into a workable condition. Mr. Carr 
led them to believe that it was, to a great extent, a 
question of temperature. He (Mr. Shadbolt) had been 
interested, when taking observations of temperatures 
on various occasions of the gas issuing from hydraulic 
mains, to find what a tremendous variation there 
was between the gases from one hydraulic main and 
another—working under identical conditions, where a 
separate main was used for each individual bed. Not 
only so, but there were great variations in the tempera- 
tures of the gases issuing from given retorts or ascension- 


of the charge but at different times of the day. The great 
difficulty appeared to be to obtain anything approximating 


which the gas should enter the hydraulic main. When 
Mr. Carr got into a difficulty with his pitch, he told them 
to reduce the pitchy tar by the use of cannel. This was 
all very well; but where cannel was expensive, any such 
method would be costly. He wished Mr. Carr had con- 
tinued his experiments back until he got to the mouth- 
piece, because his (the speaker’s) experience was that, 
although there were ways of keeping the hydraulic main 
clear, stilla solid deposit formed in the ascension-pipe, and 
it was not possible to keep the gas from leaving the 
mouthpiece of the retort at a certain temperature. The 





often filled too slackly at the back; and the result was that 
a decomposition of gas took place there, and the particles of 
carbon or soot floated up through the ascension-pipes into 
the hydraulic main, which tended to thicken the tar there, 
and produce mischief. The same remark might be made 
with regard to the through-retort system. It was an utter 
impossibility to draw the gas from both ends of the retort 
simultaneously. It wasalso impossible to set the exhauster 


| dead in the centre, and make it draw the gas equally from 
| both ends. 


If the gas had to pass through 20 feet of retort, 


| when it got to the one end, he had no hesitation in saying 
| that there was a loss of from 4 to 2 candles in illuminating 


power ; and he thought it much better to use short retorts 
of from g to 1o feet long, and thus make every retort re- 
sponsible for its own work. With regard to the accumula- 


| tion of tar, the principle adopted by some, of having one 
pipes and from a given hydraulic main at the same period | hydraulic main for every setting, was, in his opinion, a 
mistake. 
¢ | should be joined together to reduce the thickening effect 
to the temperature which Mr. Carr laid down as that at 


The mains of not less than two or three settings 


on the tar. If this was so arranged, a more regular 
flow of tar was secured, and a freer main. Where 
working with one bench on a main at a high heat, there 


| was a very slow flow of the thick tar, consequent on the 
| small production of gas; and therefore he advocated two 


question was to reduce the temperature between the | 


mouthpiece and the hydraulic main. 
great difficulty, because however clear the hydraulic 
main might be kept, there would still be trouble with 


This raised a | 


or three settings being kept together, and having one 
outflow only taken from them. He believed the secret of 
most of the difficulties complained of was in the charging 
of the retorts. They should be properly filled at the back, 
and slightly tapered towards the front; but the practice 
was often just the reverse of this. The same result 
occurred if the retorts were too deep in relation to the 
charge. He thought 15 inches was quite deep enough for 
English coal, and 14 inches for Scotch, because if there was 


| too much heated surface the same mischief occurred as with 


pitchy deposits in the ascension-pipes; and he should | 


have thought the paper much more complete if the 
author had given the result of his observations and 
experiments as to preventing deposits in the ascension- 
pipes as well as inthe main. He thought one might be 
quite safe in advocating a separate hydraulic main for each 
bed, as distinguished from the one suggested by Mr. Carr; 
taking the gas from four beds of retorts. 
manager were going to erect a bench of eight beds, he 
supposed Mr. Carr would simply double the arrangement 
and erect one of his tar-towers at each end of the bench. 
But very often, in a retort-house, space had to be econo- 
mized ; and this would take up a certain amount of room 
at each end, which might be utilized to better advantage. 
Still another drawback he (Mr. Shadbolt) should imagine 
would be that in flushing the hydraulic main all the dip- 
pipes would be unsealed at once, and the dangers of unseal- 
ing (such as they might be) would beincreased. But they 
would be minimized if it was connected to one bed at a 
time, instead of running the whole four dry. Many of the 
troubles in hydraulic mains and ascension-pipes were due 
to unequal charging. Ifthe charging were done by the 
ordinary method, and a change made from retorts 8 feet 
long to 10 feet long, it would be found physically impossible 
to get the men to put the coal equally over the whole 
length of the retort, and at the back end there would bea 


much higher temperature than there ought to beif the charge | 


was equally distributed. He thought therefore one must 
look to an equal distribution of the charge for minimizing 
all these troubles, as much as to anything else. If a 
charging-machine were used, it would be found that the 
charge was thin at the back-end; but if shovel charging 
were adopted, the skill of the stoker had to be relied on, 


slack filling at the back end, or with through retorts. 

Mr. J. P. Learner (Burnley) said he could not help 
agreeing, to a great extent, with the principles laid down by 
Mr. Carr; but, in practice, it was not necessary to have 
just the form of hydraulic main he suggested. One might 
have difficulties or be free from them under very similar 
circumstances as regarded the hydraulic main. They had 


| all had such difficulties as were referred to by Mr. Carr 


Assuming a gas | 
| four stokers. 





and with sloping retorts there were also difficulties such as | 


creeping, &c. He believed the prime factor in all cases 
was unequal charges. This also accounted for the great 
variation in temperature he had noticed on several occa- 
sions. The principle involved in the paper was what had 
been called enrichment of gas. It was a question through- 
out of the manipulation of the light oils; and he thoroughly 
agreed that there was no need to look round for other 
sources of enrichment until they had exhausted the means 
now at their disposal. 


only to keep the tar of manageable consistency, but also 
to effect sufficient enrichment in ordinary cases. 

Mr. G. R. Histop (Paisley) agreed very much with Mr. 
Shadbolt in thinking that the method of filling the retorts 
had a great deal to do with the deposit of tar. They were 


He had no doubt that in gas as | 
ordinarily manufactured there were sufficient light oils, not | 





| troubles. 


when he mentioned a works having eight pipe jumpers to 
He (Mr. Leather) did not say he had ever 
been quite so bad as that; but he had certainly had great 
difficulties some years ago with a hydraulic main. When 
he first adopted West’s charging machinery he had the 
hydraulic dip-pipes entirely filled up with pitch. He had 
White’s valves on ; but the valves were obliged to be taken 
out of them. He had the dip-pipes and the bodies of the 
White’s valves all made up with pitch, and the ascension- 
pipes the same for g feet in length. The same settings 
with the same hydraulic main were, strange to say, work- 
ing now with higher heats; and he was getting better results 
without that same difficulty, though he would not say 
without any stopped ascension-pipes. Then came in the 


question of regular charging. When the retorts began to 


get scurfed up, so that they could not get the West charger 
properly into the retorts, they soon got stopped pipes. He 
rose, however, on the present occasion principally to raise 
a question with regard to one or two figures in the paper. 
Mr. Carr said a perfect instrument would be a telescopic 
ascension-pipe which should be closed at the beginning of 
the charge and gradually elongated so that the tempera- 
ture of the gas should not exceed 200°. The implication 
appeared to be that the temperature of the gas entering 
the hydraulic main rose as the charge got spent. He had 
not conducted many experiments on this point ; but some 
years ago he did contrive to have a thermometer at the 
top of the ascension-pipe, and he found that the reverse 
rather was the case. To begin with, the temperature was 
lower ; but when the charge had been in about 15 to 20 
minutes with fairly high heats, it got to the highest point, 
and then gradually reduced towards the end—the reason 
probably being that most of the gas was then coming off, 
and the ascension-pipes were not able to cool the gas 
sufficiently ; but as the rate of make of gas decreased, the 
ascension-pipes cooled the gas better. 

Mr. C. S. Ettery (Bath) said they were much indebted 
to the author for his very interesting paper, which recorded 
the result of a number of experiments ina very full manner, 
and would be helpful to many people who met with these 
Nevertheless, he had one or two criticisms to 


offer. First of all, as to the closing paragraph of the 
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paper, it seemed to him quite unlike Mr. Carr; and he 
fancied he had got into a vein of rhetoric, and wanted to 
finish up with a flourish instead of an argument. He told 
them it was generally admitted that certain methods of 
enriching which he did not propose, were expensive. 
But he did not attempt any argument to prove that this 
was the case ; and if he would excuse him saying so, it was 
not everyone who admitted that these methods were more 
expensive. It was probably intended as a fair knock-down 
blow for carburetted water-gas plant, which some who used 
it would not admit. As to the form of this hydraulic 
main, the more he looked at it, the more he was disposed to 
wonder why it should be madein this particular form. All 
the author was aiming at might surely have been gained by 
putting a well immediately under the hydraulic main to 
receive the tar—from the bottom of the main, not the end. 
In this way it dropped away from the water as the manu- 
facture proceeded. This, at all events, was his experience. 
He would suggest that, in putting in such a well, it was of 
the utmost importance that the opening from the hydraulic 
main should be sufficiently large. They had tried this plan 
with openings from 2 inches up to 6 inches, and the differ- 
ence in efficiency was greatly in favour of the larger size, 
so that there should be no tendency for the opening to 
choke with thicktar. A wellsuch as that placed under the 
main, would answer every purpose, and be much less costly 
than such a oneas had been shown with the tank at the end. 
Then Mr. Carr suggested, and he (Mr. Ellery) quite 
agreed with him, that there would be some difficulty in the 
water-line varying at the top of the tar, because of the 
difference in specific gravity; but he fancied he saw a 
small pipe from the hydraulic main into the second vessel, 
which he imagined was to take off any pressure formed in 
the ascension-pipes by the level of the water rising unduly. 
He would suggest that this difficulty was easily got over by 
making the liquor-overflow pipe 2 inches in diameter, and 
putting in a weir-valve. By regulating the valve, it was 
possible to get an exact balance between the tar and the 
liquor; and the fluctuation in the water-line was disposed 
of. This also had been proved in practice. He agreed 
with the suggestion that single settings could not work so 
well as where there were three or four inone section. The 
tar that came off from the gas in one setting of six, seven, 
or eight retorts certainly was at times in a very unfit con- 
dition to flow away without the assistance of thinner tar 
from other retorts. In his own case, he had tried single 
settings, and had been compelled to knock out the division, 
and let four settings work into one common main. As to 
drawing off the thick tar every 24 hours, it scarcely com- 
mended itself to him as a safe operation, unless someone 
was present in whom the manager could place great reliance, 
because it seemed rather dangerous to empty the hydraulic 
main when in work and possibly lower the water-level. 
If a well were placed under the hydraulic main, and the tar 
kept moving, such an arrangement was scarcely necessary. 
He did not suppose Mr. Carr would agree with the sugges- 
tion that he was now going to make; but, after some years’ 
experience, he would suggest that where there was trouble 
of this sort, it might be got over by putting tar on the coal 
when it was introduced into the retort. He brought this 
method before the Institute some years ago; he was still 
adopting it, and saw no reason to dispense with it. He 
might also remark, for the benefit of those who had car- 
buretted water-gas plant, that the tar which came from 
carburetted water gas was more useful than that from coal 
gas—indeed, as a solvent for deposits in pipes or hydraulic 
mains, it was invaluable. He should like to confirm what 
Mr. Hislop had said about the secret of the whole trouble 
being not so much in the plant itself asin the way in which 
it was worked. If the charges of coal were thrown well 
back into the retorts, and there was no hollow space at the 
back, there was very little trouble with thick tar either 
in the ascension-pipes or the hydraulic main. But when 
the men became careless, the backs of the retorts got very 
hot, and then a deposit of carbon followed. He could not 
agree with what Mr. Hislop said about solid-end retorts. 
He had them in one house where they were working stoking 
machinery, and the great difficulty was in getting the 
charging machine back. It was very apt to batter the end 


of the retort or cripple it ; and this took place to such an 
extent that they had to take out the stop-end and revert to 
through retorts. 

Mr. J. Lyng (Wexford) said there was one point in the 
evolution of the hydraulic main which Mr.-Carr had not 





alluded to; nor had he mentioned the name of the man 
who first introduced that important change. In 1863, 
if he remembered rightly, Mr. Whimster, of Perth, thought 
of taking off the tar from the bottom of the hydraulic 
main in a simple way, by tapping the main at its lowest 
point, and screwing a pipe into it, and also taking a gas 
connection off the top of the main, to prevent its total 
discharge, when both pipes were connected with a T-piece 
at the right level for maintaining the desired seal for the 
dip-pipes. 
off the heavy tar from the bottom of the main, and have 
the dip-pipes sealed in liquor. Ever so many valves had 
been invented since that time to accomplish this; but 
Mr. Whimster’s principle remained still the same, and 
what was shown in the drawings was only a variation of it. 
The plan of removing the heavy tar from the hydraulic 
main, instead of allowing it to rest there to be distilled, 
so as to leave only a pitchy deposit—as in fig. 1—was Mr. 
Whimster’s idea. He (Mr. Lyne) agreed with some of 
the speakers that there was no necessity for the cumber- 
some form of main Mr. Carr had suggested. All that was 
necessary could be done by having a sufficiently large 
pipe—4-inch at least—attached to the bottom of the 
main with a suitable bridge-valve and gas connection from 
the top. One very important point in the paper was the 
allusion to the temperature at which the gas entered the 
main; and Mr. Carr’s advice on this was well worth atten- 
tion. It was hard to see how a telescopic ascension-pipe 
could be applied; but, since reading the paper it had 
occurred to him that it would be an advantage to have the 
ascension-pipes from the top retorts of greater length 
than usual, and so have them at least as long as those 
connected with the bottom retorts. His experience was 
that there was much greater tendency for deposits to take 
place in the bridge-pipes connected with the top retorts 
than in those attached to the lower ones, although the 
heats were apparently the same (or nearly so) for the top 
and bottom retorts. 

Mr. Henry Woopatt said, as his name had been men- 
tioned in the paper, he might offer a remark or two upon 
the contrivance which was fathered on him. He had 
simply to say that he tried it first of all at Burslem in a 
long continuous main; but it was not a success, and was 
abandoned. At Leeds, he tried it on one length of 
through settings ; and it did not answer there either, and 
was abandoned. The fault was not in the arrangement 
of the anti-dip. All that he did was to introduce a form 
of valve which was first invented by Mr. Spinney, the 
Engineer of the Cheltenham Gas-Works, some fifty years 
ago. This valve was in use there not more than ten years 
ago, and had been in use the whole of this time. The 
system, therefore, was successful in itself; only there was 
some defect in his method of using it. 

Mr. Tuomas Hanps (Enniskillen) asked whether, when 
Mr. Carr emptied his hydraulic main, as he said he did 
every 24 hours, and filled it up again, this was with 
ordinary water or liquor; and if the former, whether he 
found that it decreased the illuminating power of the gas 
so that he had to use more cannel to bring it up to the 
right standard again. q 

Mr. W. Harpie (North Shields) agreed very much with 
Mr. Carr, that there could be no doubt the proper thing 
was to seal the hydraulic main in liquor, not tar, both for 
the sake of illuminating power and also on account of the 
enormous advantage it gave with regard to stopped ascen- 
sion-pipes. These were caused largely owing to working 
at very high heats. How the hydraulic main sealed with 
liquor and kept at a rather cooler temperature prevented 
this was perhaps not as clear as it might be; but those 
who had worked a good hydraulic main sealed with liquor 
would have found the enormous advantage it conferred. 
In his own case, they had changed from a tar seal to a 
liquor seal by placing a 4-inch tar-main running longi- 
tudinally behind the hydraulic main, and taking bends 
from the bottom of the hydraulic main, and regulating 
with hydraulic main valves. They found that this worked 
fairly well; the only difficulty being that, in taking both 
tar and liquor over the valve in this way, there was often 
an accumulation of tar on the top of the slide, and the seal 
varied slightly. He also found in the tar and liquor 
running away they were apt at times to get the tar very 
stiff; so that it did not run, To prevent this, they now 
kept a constant small stream of ammoniacal liquor running 
into the hydraulic main, which went down with the tar, 


By this means Mr. Whimster was able to draw. 
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and was found sufficient to keep the tar in a working con- 
dition and get it to the tar-well some 250 yards away. 
They found it better to take a special pipe from the bottom 
of the hydraulic main, and run the tar off periodically, 
rather than have it go over these special valves. 

Mr. D. T. Livesey (East Grinstead) confirmed Mr. Carr’s 
statement with reference to the temperature of the gas 
leaving the main. Some time ago, when he was at Alder- 
shot, one of the Directors of the Company had the idea of 
reviving an exploded suggestion which appeared in the 
‘*JouRNAL OF GaAs LIGHTING” some 20 or 25 years ago— 
it was by Dr. Eveleigh, he thought—for taking the gas off 
the back of the retorts with short descending pipes. Having 
three beds designed by Mr. Valonon the generator principle, 
they adopted this system, and took the gas off the back of 
the retorts—placing the hydraulic main on the floor-level 
behind. From the beginning, they experienced a great 
deal of trouble in working these beds; and after about two 
months they had to do away with the descension-pipes 
altogether. On taking off the top plate of the hydraulic 
main, when dismantling the setting, he found the hydraulic 
main was absolutely one mass of pitch within 4 inch of the 
top; and it astonished him how the gas had ever got away 
from the bed at all. This showed that the very high tem- 





perature at which the gas was brought into the hydraulic | 
main tended to make the tar settle down there asone mass | 


of pitch, and block the whole thing up. 


If he rightly | 


followed Mr. Carr in reading the paper, the first part of it | 
went to show that a certain amount of light oil must be | 
retained in the tar to make it flow at all; but at the end of | 
the paper he showed that his tar only contained 2 percent. | 
of light oil, while everybody else’s contained much more. | 


He thus did what other people did not—retained the light 
oil to influence the tar; and yet he managed to finish with 
hardly any light oil at all. It would be interesting if Mr. 
Carr could show how he obtained this result by arranging 
special apparatus to retain his light oils in his tar, and at 
the finish being without them. 

Mr. Isaac Carr (Widnes) said a point which did not 
seem to have been so far appreciated by many speakers 
was that the hydraulic main was made in this form because 
tar on an incline would flow better than it would hori- 
zontally, and that the pitching-up as shown at the shallow 
end was what obtained in the ordinary horizontal hydraulic, 
but was avoided in the lower portion. Whether this was 
connected with one, two, three, or four beds, as advanced 
by various speakers, the tendency to stop up still remained ; 
so that even the adoption of the well suggested by Mr. 
Ellery would not get over the difficulty. It was all right 
when the tar got to the well; but the difficulty was to get 
it there. Ifthe main were on an incline, instead of hori- 
zontal, some of the danger would be removed. He had 
taken the trouble lately to make a few tests of the tem- 
perature of gas passing from the retort to the hydraulic ; 
and, comparing the results with those of Mr. Leather, 
reminded him of the force of what Mr. Shadbolt had said 
about the variation in the temperatures. 


not yet been done—and those who were “ fortunate enough 
to possess water-gas plant ” had yet to show that, notwith- 
standing the numerous advantages they claimed, economy 
of production as compared with coal gas was one. 

Mr. WILLIAM Carr, in reply, said perhaps it would have 
been better if he had adopted the title Mr. Shadbolt sug- 
gested, as there certainly had been a process of evolution 
going on with him with regard to the function of the 
hydraulic main. He feared that, from a desire to be brief, 
he had not made his ideas quite clear to all the members. 
He need not go into the question of stopped ascension- 
pipes because this was not the subject of the paper; in 
fact, when he was invited to prepare the paper, he was 
under the impression that there was going to be another 
one on this very subject. With regard to the hydraulic 
main, he had tried to make it plain that it performed a 
certain function. When using a tar seal, it robbed the gas 
of a great quantity of the light oils. If a gas manager 
could afford to do without the light oils, the best hydraulic 
main of all was the old one; it was not needful to have any 
sloping bottom or to take the tar from the bottom or any- 
thing else. With those who were willing to work the 
hydraulic main at a low temperature, and let the tar do all 
the work it could, there was no need for any improve- 
ments at all in the shape of anti-dips or anything else. 
The old hydraulic main was the most perfect physical 
machine ever invented for the purpose for which it was 
applied. He (Mr. Carr) did not know anything whatever 
about Mr. Whimster’s action in 1863; in fact, many things 
happened before he started to work. Mr. Shadbolt said it 
would be dangerous to unseal four beds and draw off 
the tar; but when they drew it off, they invariably com- 


| menced by letting the water run in before drawing the tar 
| off, and generally the flow of the water into the main was 
| at about the same rate as the flow of the tar out of the foot 


| tower. 


The tar, being stiff, did not run rapidly ; and the 


| moment they found the tar stopped, and the water 


The point of | 


observation was the top of the dip-pipe, and he found, in | 
his experiments, that in no case was the maximum tem- | 
perature of the gas passing from the retort into the | 


hydraulic main reached before one hour, and in some cases 
two hours. 


It was quite true a very rapid rise took place | 


in five or six minutes; but an hour elapsed before the | 


maximum temperature was reached in the quickest instance. 
The 200° mentioned in the paper as being the point the 


gas should be kept under to prevent the deposit of pitch, | 
was perhaps rather high; for he was inclined to think that | 
pitch would deposit with gas entering the main at a very | 


much lower temperature. His experiments were made on 
settings fired on the regenerator system with what he con- 
sidered high heats. 
be about 1600° to 1700°, the highest temperature obtained 
at the dip-pipe was 150°; and the hottest retorts, imme- 
diately over the combustion-chamber (say, 2000° Fahr.) 


running, they shut it off and found out by testing 
the main that it was filled up again. It was as he 
had already admitted, a defect in the apparatus, and 
it required attention. With regard to the charges of 
retorts being uneven, that again was not the subject of 
the paper. When old settings were used which had sunk 
down, there was of, course, an unequal distribution of 
charges with almost any system. But what he claimed 
for this hydraulic main was that it, to a great extent, 
counteracted the difficulties which arose under these 
circumstances with the ordinary main, when the tar was 
supposed to be removed. Mr. Ellery failed to see the 
value of this particular shape of main, and thought a 
horizontal one would do as well, though he agreed with 
him in having four or five benches on one main. His 
brother had already dealt with this question to some 
extent. The advantage of having the sloping bottom was 
to keep the tar on the move while it was liquid. He quite 
agreed with Mr. Ellery in regard to putting tar on the coals ; 
but that again was a subject of a different kind. They 
knew the tar distillates would throw off a lot of light oils, 
and leave a lot of carbon as residue; and, therefore, the 
more light oils that were passed through the ascension- 
pipes (provided they were properly condensed), the better 
they got away, and the more liquid would be the residuary 
material in the hydraulic main. He could quite believe 
that Mr. Ellery got very good results by doing this; but 
he considered tar too valuable to use in any such way. 
With regard to the question as to the kind of water used, 
and whether it reduced the illuminating power of his gas, 
he could only say that it was ordinary town water—not 
liquor—and it did not affect the illuminating power because 


| gas passing through water was not reduced in illuminating 


With the coolest retorts, which would | 
| produced by passing through tar. 


attained for a few minutes only, just 200° at the point of | 


observation. Only in one case did they get the extreme 
temperature of 200°. The temperatures were for the most 
part well within 200°; and yet sometimes they were troubled 
with pitch. With regard to the concluding paragraph of 
the paper, he would not attempt to take up the cudgels on 
behalf of his brother, who was quite able to defend him- 
self ; but many of those present were as yet by no means 
content with the existing method of coal gas production in 
the ordinary way—they were satisfied that the best had 


power to any appreciable extent—that effect was only 
Mr. Hardie’s system he 
could quite believe acted as he said. It all depended on 
the amount of light oils that were to be taken out 
of the tar as to the efficiency or otherwise of the form of 
hydraulic main used. With reference to Mr. Woodall, 
he might remark that in the earlier part of the paper he 
(Mr. Carr) had stated practically what Mr. Woodall himself 
advanced. He would point out with regard to the table 
at the end of his paper, that the point of interest was in 
the third column, which showed that 2 gallons of light oil 
were left in the Stalybridge tar. With his main they 
could take these 2 gallons out; but the residue which 
would be left would not float at ail; it would remain 
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there, and would have to be dug out with pick-axes. 
They were obliged to leave some light oil in the tar, in 
order that the resultant product should flow down the 
slope and get into the tower, and eventually away to 
the tar-well; and it should be sufficiently liquid when in 
the well, and cooled to normal temperatures, that it could 
be pumped out, and transmitted to the boats or railway 
tanks as the case might be. The column of the table he 
had referred to showed that the light oils varied from 
2 gallons per ton to 20 gallons. If they were still willing 
to go on parting with 20- gallons of light oil in every ton 
of tar they sold, they need not adopt this method—the 
old hydraulic main was quite good enough, and they might 
goto bed comfortably and be satisfied that the works would 
go on safely while they were peacefully reposing. But 
some gas managers tried to improve on the results of 
their forefathers. He was one of them. He had tried to 
do a little bit more than anybody else; and in so doing 
he had encountered the difficulties he had mentioned. He 
had been gradually brought to design this hydraulic main 
so as to overcome these difficulties, and he had candidly 
told them how far it had succeeded. He had shown the 
difficulty which occurred at the shallow end, because there 
had not been a sufficient quantity of tar flowing past this 
point to carry the pitch forward and liquify it asit formed ; 
and therefore it made a pyramid, and blocked up the dip- 
pipe. At the dip end there was a pipe on two similar 
retorts, but in another setting; but the tar coming down 
from above, which had been condensed from the cooler 
pipes, must have carried away the thick tar or pitch which 
would otherwise have been deposited here as the circum- 
stances were similar. They, however, had never had a 
pyramid form at this point, as it frequently did at the 
shallow end; and, therefore,-they used four beds on one 
hydraulic main, so as to utilize the tar formed in the early 
part of the charge when the gas would get into the main at 
a temperature of less than 176°, when the benzols and 
naphthas would be liquified to mix with, and help off, the 
thick tar formed at other points (lower down, of course) 
where the gas was entering at a temperature of 200° Fahr. 
or over. In the early stages of a charge with the ordinary 
machinery, one was bound to have gas going in at a less 
temperature than 176° for a time; it only got above that 
after the cold body of coal was beginning to get to the 
temperature of the retort itself, and the gas began to get 
out. The light oil was bound to be lost ; but it could be 
utilized to wash away and dissolve some of the thick pitch 
which formed later on in the process of distillation. 


RECENT EXPERIENCE IN THE WORKING OF 
INCLINED RETORTS. 
By Cuarves A. Craven, of Dewsbury. 


It has become a difficult matter to select a subject for a 
paper which has not been more or less threshed out ; for, to 
use a proverbial expression, ‘‘ there is nothing new under 
the sun.” It does, however, seem that there is still room 
for some further words to be said on ‘‘Inclined Retorts;” 
seeing that an increasing interest is being taken in this 
important departure from the older methods of coal car- 
bonization. 

Some years ago I visited certain works where this system 
was in operation, and I must say that I was at the time 
not very much impressed in its favour. Of late years, 
however, construction and methods of working have been 
simplified and improved so, that now we, who have been 
perforce converted into believers, are fully persuaded that 
we have good and sufficient reasons for the faith that is in 
us. If you visit a well-constructed corn-mill, you find that 
the grain is first delivered in the upper floor; and as it 
descends from floor to floor. by the inexpensive aid of 
gravitation, the grain is converted into the primary desidera- 
tum—flour—and the bye-products are brought to the most 
convenient position (the ground floor) for their removal. 
So it is with the coal and its bye-products when dealt with 
by the inclined retort installations. The system, as it now 
stands before us, is an efficient, simple, and economical 
way of dealing with the carbonizing department of a gas- 
works. That such is th: case, I hope to show you by the 
relation of my own experience at the Dewsbury Corporation 
Gas-Works. I shall give you our working for the year 
1898 ; so that you may judge for yourselves how far we 
have been successful. 





First let me say in our old retort-house we had 18 beds 
of through horizontal settings of seven retorts in each bed; 
the retorts being 20 in. by 15 in. by 1g ft. long. Notwith- 
standing that our system of firing was direct, we succeeded 
in getting good heats and a good make of gas to the ton. 
During the year 1896, when the old settings were in ex- 
clusive use, we sold, and got paid for, 8 cwt. 3 qrs. 24 lbs. 
of coke per ton of coal carbonized ; and this was exclusive 
of the coke and unriddled breeze consumed in providing 
steam for boilers, driving exhausters, hauling engine and 
sulphate of ammonia plant. The chimney-shaft is placed in 
the centre of the retort-stack. It was decided to pull down 
the section nearest the railway sidings. The demolition of 
the old stack, roof, &c., was commenced March 18, 1897. 
This left us with nine beds of sevens intact, which were 
calculated to supply all the gas required up to about the 
middle of the following October. The half-section of the 
house had to be taken up from 20 ft. to 50 ft. high, the roof 
replaced, and the inclined retort installation completed 
ready for actual work by the time named. 

Dewsbury Inclined-Retort Installation—Sce pp. 1730-31. 

The installation consists of eight beds of eight Q retorts, 
arches g ft. 3 in. wide, division piers 18 in. thick, and end 
piers 3 ft. thick, total length go ft.6in. Height of charging 
floor, 22 ft. above ground level. Height of drawing floor, 
9 ft.6 in. above ground level. The retorts are in three 
lengths 20 ft. long over all, Q-shaped, and tapering from 
24 in. by 15 in. at the bottom end to 20 in. by 15 in. at the 
top end. The producer is at the bottom or drawing side 
of the bench, so that the hot coke can be delivered direct 
into the furnace from the retorts. The setting is divided, 
and the regenerative portion controlled by dampers on each 
side. The charging floor is composed of steel chequered 
plates supported by steel girders, secured to the back 
buckstays and built in the retort-house wall. The charging 
stage is 25 feet wide, and runs the whole length of the new 
bench. The drawing stage is 16 ft. 6 in. wide, formed by 
rolled joists, with red brick arches between filled in with 
concrete and paved with fire-bricks on edge. The girders 
are supported by the front buckstaysand cast-iron standards 
fixed to clear the railway which takes coal to the old beds. 
In the drawing floor, openings are formed so that the coke 
can be shot below to be stacked or wheeled away. Move- 
able shoots are provided for directing coke either down 
below or into the furnace feeding door. 

The retorts have mouthpieces on each end fitted up with 
self-sealing lids on the eccentric screw principle. The gas 
is taken off from the bottom end; but instead of fixing the 
hydraulic main in the usual way on the top of the stack, it 
is carried by girders fixed between the retort-bench and 
retort-house wall. This arrangement considerably reduces 
the length of the ascension-pipes; and it enables the 
hydraulic, foul, and tar mains to be kept clear of the hot 
bench. A platform is formed along the side of the foul 
main, reached by a ladder from the drawing floor. The 
furnaces are well stayed on both sides by vertical 
and horizontal steel joists, and stays are also fixed 
across the front and back of the arches; these stays 
also being used for attaching the top end of the mouth- 
piece stays. The mouthpiece stays are vertical in both 
cases, and are much easier to fix than the horizontal stays 
generally used. They are formed of steel tees and angles, 
and are well secured both at the top and bottom. Each 
bed of retorts works into a separate compartment of the 
hydraulic main, 24 in. by 24 in., with a flat side to which 
are attached the saddle branches and handhole covers. 
Each section of the hydraulic main has an improved saddle, 
which enables the thick tar to run off; and between the 
seal-regulating valve and the foul main, is fixed a box 
which separates the tar from the gas, and they are then 
conveyed in separate mains. A flushing arrangement is 
provided for each bed, which is simple, yet effective. 

There is a continuous coal-storage tank the full length 
of the bench, 7 ft. wide by 7 ft. 34 in. deep, with a hopper 
bottom, and with division plates toeach bed. Thesetanks 
are capable of holding go tons of coal. Each hopper has 
three measuring chambers, one to each tier of retorts ; the 
slides between being actuated by chain wheels and chains 
easily worked from the charging floor. The measuring- 
chambers are also supported by girders from the back 
buckstay to the retort-house wall with longitudinal joists to 
suit; and to the bottom is fixed another set of slides and 
guides, in this case worked by a lever arrangement. Under 
the measuring-chambers are fixed two lines of rails, on 
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which the moveable shoots travel; and these rails are 
supported on one side by brackets on buckstays, and 
suspended by brackets fixed to the measuring-chamber 
girders on the other side. Three moveable shoots are 
provided, one to each tier of retorts; and these can be 
readily moved to the required position, and have a sliding 
shoot adapted to deliver the coal well into the mouthpiece. 
There are also two patent moveable shoots employed, which 
do away with the necessity of a measuring-chamber, as they 
combine both in one, and are used in the Dewsbury works 
for supplying certain retorts with cannel. These are also 
fixed on the rails and work alongside the other shoots. A 
platform is constructed alongside the coal-storage tanks, 
and is reached by a staircase from the charging stage; 
this staircase also having a landing to get to the top gear- 
ing of the elevator. Staircases are also fixed from the 
ground level to both stages. All the plattorms and stages 
are protected by hand-rails and standards. 

The coal-breaking, elevating, and conveying plant is 
driven by a 10-horse power gas-engine, which is fixed under 
the railway at the charging side of thebench. The gearing 
is arranged outside the retort-house, and is driven by a 
6-inch belt from the gas-engine shaft. The coal-breakers 
are driven by a 5-inch belt from a countershaft, and the 
elevators and conveyors are driven by means of a 3-inch 
vertical shaft with suitable bevel wheel, spur, and chain 
gearing. There are duplicate coal breakers and elevators 
arranged so that either one can be used at will; and the 
breaker pit is formed of brickwork with cast-iron lining, 
and is 12 ft. square by 12 ft. 6 in. deep below the ground 
floor. The breakers are carried by joists, and are of the 
heavy pattern type capable of crushing hard coal, and 
each fitted with four rolls. The whole of the breaker pit 
is covered in by chequered plates supported by joists, and 
two hoppers are formed over the breakers, so that the coal 
when shot down from the trucks feeds direct into the 
breakers. The latter are arranged so that each can feed 
into either elevator. 

The elevator is duplicated, and is fixed outside the gable 
end of the house supported by a strong framing of joists 
at the top, and with a platform arranged so that all the 
working parts can be easily reached. The elevator feeds 
into a 15-inch push-plate conveyor, which is fixed on the 
top of the coal-hoppers, and has suitable slides arranged 
to fill each hopper. These slides are worked from the 
platform alongside the coal-storage tanks. The coal plant 
is capable of dealing with 12 tons per hour; and the 
gearing is arranged so that the machinery can be imme- 
diately stopped at. several points. The supply of coal is 
first brought on the gas-works sidings by the Railway 
Company; then, by means of wire-rope haulage, taken to 
the end of the siding. They are then hauled back and 
placed in succession over the suoot leading to the coal- 
breakers. All the trucks are weighed in gross as they 
pass over the weighbridge, and again weighed on returning, 
after being emptied. The movement of waggons is there- 
fore confined to once going forward and once returning 
to sidings. 

The shoot from the railway siding is placed at an angle 
of 32°, which enables the coal to be dealt with in the most 
economical manner. Occasionally we have found that the 
people at the collieries leave in the coal hard wood wedges, 
pick heads, and other hard substances. <A \-stop is put at 
the delivery end of the shoot, to divide the coal into two 
streams, as it were, and so enable the youth in charge to 
have a better chance of discovering in time any foreign 
substance in the coal. A lever is fixed contiguous to the 
place where the youth stands, by which he can instantly 
stop the machinery in the event of any objectionable 
substance getting into the crusher hopper. ‘The above 
arrangement for handling and delivering the coal into the 
bunkers is, I think, very efficient and very economical. 
The quantity of gas used by the 10-horse power gas-engine 
has been a little under 30 cubic feet per ton of coal crushed, 
elevated, and deposited into bunkers. This, at our usual 
selling price for motive power purposes, equals o69d. and 
at cost price about o-42d. per ton of coal dealt with. 

_ Our contractors both for the building work and for the 
inclined-retort installation used their best efforts to push 
on the work ; but you all know what delays occur in wait- 
ing for this, that, or the other. Instead of having, as we 
had hoped, a month to spare before the inclined retorts 
were actually required, we found ourselves at the last week 


in October with every available retort going ; and, to add 





to our difficulty, the weather became hazy, followed by a 
couple of days’ fog. Happily we had had fires going for 
some time under a couple of the new beds, and at last we 
started gas making. If anyone, without previous expe- 
rience, imagines that he is going to start inclined-retort 
work with hands who have never seen these retorts before, 
and without having trouble of various kinds, he is likely to 
find himself in error. 

The charging-shoots were to adjust; and the men em- 
ployed had to be taught, among other things, that we did 
not require all the coal delivered at either the top end or 
at the bottom end ofthe retort. Our men employed on the 
old beds took great interest in the proceedings, and fre- 
quently expressed an opinion that the fog would beat us. 
However, we kept “* pegging away,” and when we had had 
a little experience, the finish was that we beat the fog 
instead of the fog beating us. When the men, who were 
more ready to jeer than to cheer our efforts, saw that the 
gasholders were rising instead of still further falling, they 
wisely resolved that, after all, they wished to take their 
turn on the inclined retorts. 

It is, of course, needless to say anything about working re- 
generative furnaces in lieu of the old direct-firing system. 

I have mentioned the amount of coke sold by us per ton 
of coal carbonized under the old style of firing. Under 
the new system we sold, and got paid for, in the year 1898, 
II cwt.o qr. 8 lbs.; being 2 cwt.o qr. 12 lbs. more per 
ton of coal carbonized than by the old system. We had 
a saving on the year’s working, in our fuel account, of 2102 
tons of coke, which we sold at an average price of 6s. 1od. 
per ton. In 1898 we carbonized 19,619 tons of coal, and 
produced therefrom 211,364,500 cubic feet of gas. Many 
may consider this a miserable price for good coke (for ours 
is very good). Well, you cannot help that when there are 
coal pits on every hand, and when your home sales only 
account for 37 per cent. of the total sales. To those 
who receive from 12s. to 15s. per ton for coke, such a 
saving as we have effected would be of great importance. 
And how does this fuel account of ours work out? Well, 
gentlemen, it works out as follows on the whole year’s 
experience. 


Summary of Saving in Coke. 

cwt. qrs. Ibs. 

Coke actually sold in 1898, irrespective of fuel used 
for boilers supplyingsteam for engines, sulphate 
of ammonia plant, and unriddled breeze made 








by using coke forks . axe ane = IF fe) 8 
Sale when using horizontal retorts . = 3 2% 
Saving per ton ofcoalcarbon'zed . ... . 2 Oo 12 
Total saving, using 19,619 tonsofcoal. . . . = 2102 tons. 


Taking coke production at 65 per cent. per ton of coal 
carbonized, or 13 cwt. of saleable coke, this would give in 
fuel used in carbonizing coal 13°67 per cent., or 9°64 lbs. of 
coke per 100 lbs. of coal carbonized. q 


Tons, 
Total sales of coke . . « « ow. Sues 
By rail traffic  . 4766 = 43 per cent, 


By boat traffic .2232=20 ,, 
By local sales .4026=37 ,, 
11,024 





The average cost of carbonizing wages per ton of coal has 
been, in 1898, 1s. 364d. This cost includes retort-house 
foremen, stokers, coke wheelers, and labour on engine and 
machinery. 

In the summer, when only two beds of inclined retorts 
are in operation, and two shifts only worked, the cost went 
up to 1s.7°95d. Frequently, on the other hand, when more 
beds were at work, the cost did not exceed ts. 1°7od. per 
ton of coal dealt with. Taking the mean at ts. 3°64d. per 
ton, there is a marked saving over the old system previously 
in use at the Dewsbury Gas-Works. During the winter of 
1897-8 we had in work six beds of horizontals (seven 
retorts in each bed) and four beds of inclined retorts (eight 
retorts in each bed). The horizontals employed 18 stokers, 
and the inclined retorts required 9 stokers and one engine- 
man. Further, knowing what could be made by the hori- 
zontals, we found that the four beds of inclined retorts were 
producing from 5 to 8 per cent. more gas than the six old 
beds produced. 

The daily production per bed of eight inclined retorts 
was frequently 130,000 cubic feet. With the full working 
of the installation of eight beds of inclined retorts, 1 mil- 
lion cubic feet of gas was often exceeded. This is giving 
what can be done, and was done, when the conditions 
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of dry coal and steady working were obtained. In some 
larger works, where not less than four beds can be put on 
at once, a more favourable average cost would be obtained. 
The heats obtained have been most satisfactory, and easily 
adjusted. That we are utilizing the fuel to advantage is 
evidenced by our low fuel account, and by the appearance 
of the main flue leading to the chimney-shaft. 

In order that this paper may not be unduly lengthy, the 
following points are submitted in paragraphs. As there 


are probably many who have not had any acquaintance 
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with the working of inclined retorts, or regenerative firing, 
the writer ventures to give them. 

In Starting Retorts.—Partly draw the dampers, primary 
and secondary air slides, put on steam or water supply 
as required, and increase above when heats want raising. 
Leave furnace cover off until ready for pushing heats. 

Putting Down Retorts,—Leave furnace cover off, let the 
dampers be partly open, and reduce supply of water, or 
steam, to producer furnace, When the bed is cool enough, 
close dampers, slides, &c, 
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Tempovary Suspension of Work.—Stop firing and nearly | 


close dampers. Keep the requisite quantity of water or 
steam flowing to prevent fusion of fire-bars. Keep retort- 
mouthpiece lids on discharging floor tightly closed, and 
retort-lids on charging floor very slightly open. When 
resuming work, adjust dampers and air-slides as before. 

Everyone will have to find out himself what amount of 
openings are required in dampers and air-slides, as the 
amount of chimney draught will vary in different gas-works ; 
and even beds in the same stack also vary, sometimes very 
considerably. Have fixed times for the careful inspection 
of machinery. At the Dewsbury works, it is found neces- 
sary to flush the outlets from the hydraulic main at least 
twice a week, which is done with ammoniacal liquor in pre- 
ference to using fresh water. 

At the beginning of working inclined retorts, it was found 
that our pipes for conveying tar and ammoniacal liquor to 
the well were too small, and had too many bends in the 
course. We had therefore*to lay an 8-inch direct pipe, at 
a most inconvenient time, and succeeded in reducing the 
number of angles from seven to one. Since doing this 
work, we have had no trouble in getting away the tar and 
liquor to the well. If the charge of coal does not arrive at 
the stop-plate, blocked ascension-pipes will probably follow. 
Since adjusting the action of the charging shoots, we have 
had fewer cases of stopped pipes than we had with the 
horizontal settings. 

_ The most reliable men should be placed on the charg- 
ing floor, and it is well not to change these men from that 
position. With experience and repeated practice, an in- 
telligent charger becomes acquainted, as it were, with his 
retorts, and knows which require more or less force in send- 
ing down the coal. The faces of mouthpieces and lids are 


scraped over before being charged; and it has been found 
advantageous to keep a bucket of common oil in paste, 
and smear the face of the mouthpiece by means of a turks’ 
head brush. This softens the hard tar and reduces blows 
when the lids are closed. 

For greater convenience in pointing the joints, the 
retorts which are now in three equal sectional lengths, and 
with the joints at right angles, will in future renewals be as 
follows: End section joining mouthpiece each 5 feet long 
and the middle section 10 feet long, and the joints splayed so 
as to allow them to be built in centre of division walls. 

The writer is of opinion that the storage capacity of 
bunkers and measuring-chambers combined, should equal 
one full day’s requirements. To prevent the smudge and 
round coal being unequally divided, it is desirable to have 
three drop-slides at the bottom of the conveyor for each 
bunker. At the Dewsbury Gas-Works, there are three 
points where levers are placed, any one of which will at 
once stop the crushers, elevators, and conveyors. 

(1) Near the gas-engine, 
(2) Near the crushers, and 
(3) At the platform in front of the coal-bunkers and conveyors. 

It is much more pleasant to speak of successes than it 
is to detail misfortunes. We have had three breakdowns 
of our elevators ; and it was only on the third occasion that 
the correct solution of the cause was arrived at. Our 
duplicated elevators are in a square case made of steel 
sheets. This casing serves to prevent the waste of the 
coal dust, and is of the same internal dimensions from top 
to bottom. It was found that the accidents were caused 
by pieces of hard cannel projecting over the edge of the 
buckets, as they began to ascend, and striking against the 
bottom edge of the casing. The twoedges would be 4inch 
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apart, and the strain in shearing the projecting pieces 
snapped one of the links and brought down the whole 
length of buckets and chain. Of course, these accidents 
occurred, as most gas-works accidents usually do, when the 
daylight was nearly or altogether spent. Having found out 
the real cause of the trouble, the outer sheets of the casing 
were splayed outwards, so as to allow sufficient space for 
the charged buckets to turn and ascend freely. This, and 
the periodical inspections, have proved an efficient remedy 
for a very trying difficulty. On one of these occasions, we 
had to hurriedly rig up tackling and lift about 30 tons of 
coal from the railway trucks to the bunkers, before we got 
the breakdown made good. 

Dewsbury is a manufacturing centre, and the gas-works 
have only 80 per cent. gasholder storage of the maximum 
day’s make. So you see that it is doubly important in 
this case to avoid, as far as may be, all chances ofa break- 
down. As before stated, at the Dewsbury works the building 
was carried the full height of 50 feet from the ground line. 
In the opinion of the writer, this is far preferable to sinking 
the furnaces and coke drop below that line, and then, by 
some means or other, having to get the coke upagain. On 
the one hand some cost is saved in walling; but, on the 
other hand, you have the advantage of getting your coke 
away on the same level as your yard. 

I do not claim that the following labour schedule is per- 
fect. My friend Mr. Bower hasa very simple way indeed of 
“manning” his bed—i.e., ‘¢ one man, one bed of retorts.” 
Still, when you come to work two beds only, the one-man 
system of working entails ‘such a getting up (and down) 
stairs,” that I think our way is, upon the whole, preferable. 
At least, our men preferred our method to the other, and I 
agreed with their views. 


The Schedule hereinbefore veferred to :— 
NuMBER OF STOKERS TO BE EMPLOYED ON THE 


INCLINED RETORTS. 


Two shifts per day 
Men to take last round 


For 2 or 3 Beds . Two men on discharging - pth ths 


One man on charging floor. 
4 
( and coke floors . . .« work on completion 


of same. 


One man on charging floor. 

For 4 Beds . Two men on discharging 

Three shifts per 

day. Hourlycharges 

- if mecessary, when 

more than 4 beds are 
at work. 


and coke floors ew ite 

One man on charging floor. 

» 50r6Beds. | Three men on discharging 
and coke floors 

Two men on charging floor. 
Four men on discharging 
and coke floors .. . 





» 70r8Beds. 


It is only just to say that we have a good and respect- 
able class of men employed at the Dewsbury Corporation 
Gas-Works ; and to them must be given a portion of praise 
for the measure of success that we have attained. Had it 
not been that the work had been pushed on from beginning 
to finish, we should, in the winter of 1897, have been in a 
sorry fix. I will close my paper by again urging upon those 
who are putting in inclined retorts to see that they have 
plenty of time in which to execute the work, and that time 
is added for the same to dry and consolidate. 


Discussion. 


Mr. Joun West (Manchester) said the paper was very 
interesting, and contained a good deal of valuable infor- 
mation. He might also congratulate the author on his 
working of the system. He seemed to have sold a large 
quantity of coke per ton of coal carbonized ; for even on 
the old system, he sold 83 cwt. per ton, so that he hada 
good system to beat. He had, however, succeeded in doing 
what most people did who had a good type of regenerator 
setting, and sold about 2 cwt. of coke more per ton of coal 
carbonized. The position of his hydraulic main and many 
other parts of the plant seemed to have been well thought 
out. Still there were some things on which further in- 
formation was still needed. This was a most important 
question, and one which was receiving a great deal of con- 
sideration at the present time. Some points were yet left 
in doubt ; and unfortunately these doubtful points were not 
touched upon in the paper. So faras it went, it was good ; 
but it was very incomplete. Any system of carbonizing 
which was compared with the old (or any new) system 
should give the complete facts and figures throughout in 
detail. On some of these points, he (Mr. West) had asked 
questions before—for instance, the difference between the 





make of gas per ton of coal carbonized on the old system and 
the new ; what difference, if any, there had been in the illu- 
minating power of the gas made; what rate of wages were 
paid to the workmen; and soon. He was much interested 
in a very large installation of inclined retorts which was 
now going up in London. A great many men were trying 
to tackle these questions ; and only about a week before 
the subject was discussed by the Institution of Civil Engi- 
neers, when he gathered from Mr. Carpenter, who had 
been fitting up an installation at the Bankside Gas- Works, 
that they were satisfied with the mechanical arrangements 
and the plant generally, but that they could not get the 
same make of gas per ton that they did formerly. The 
deficiency was about 300 cubic feet per ton. Now he 
knew the old works at Bankside, and one would naturally 
have expected that with an entirely new system, and 
everything of the best description, better results would 
have been obtained. Some said better results had been 
obtained in certain cases with inclined retorts ; but the 
question was still left in doubt, and he (Mr. West) would 
suggest that anyone taking up this subject in future should 
give full particulars as to make of gas per ton and so 
on. There should also be a full statement of the cost 
of the plant, wear and tear, and everything connected 
with it. Personally, it was immaterial to him what system 
came to the front; he only wanted to see the survival of 
the fittest. 

Mr. C. E. Jones thought they might well compliment Mr. 
Craven on the trouble he had taken to give the details of 
his installation with a minuteness and precision which put 
an auctioneer’s catalogue into the shade. Some informa- 
tion was given as to the cost of working; but he should 
like it supplemented by the cost of the installation, show- 
ing at what figure it worked out per ton. He had been 
present at the conference of engineers referred to by the 
last speaker, and could corroborate what he said in respect 
to other people’s experience not being so favourable as 
that of Mr. Craven. In some cases, he noticed that the 
wages of the foreman was included, and in others not; 
and he thought all expenses should be included in the cost 
per ton for purposes of comparison. 

Mr. Isaac Carr (Widnes) confessed to some disappoint- 
ment in listening to the paper. He thought the author 
must have written it in a great hurry, and that if he had 
had time to re-write and well consider his facts, much of the 
matter would probably have been omitted. It went with- 
out saying that if a gangway were put up with a spiral 
staircase it was necessary to put a handrail round it. In- 
formation of this sort was not necessary. Again, with 
regard to the instruction as to the working of dampers, the 
author explained that this was not exactly meant for the 
older members; but for his (Mr. Carr’s) part he should 
consider the Gas Institute a very poor affair if there were 
any section of its members to whom the information con- 
tained in that paragraph was applicable. It was like 
telling an engineer that, when he wanted to start his engine, 
he must open the valve. He had tried to get some idea 
from the paper what the system described was really doing 
for the Dewsbury Corporation ; but he entirely failed todo 
so. Again, figures such as those giving the quantity of gas 
used by the engine for the elevator, and working out at 
about o'4d. per ton of coal elevated, gave no idea of the 
real cost of elevating. They wanted to know what it really 
cost to elevate the coal. The paper was absolutely in- 
definite from beginning to end. He hoped Mr. Craven 
would take these remarks in good part; but he (Mr. Carr) 
thought a paper on such a subject should really leave on the 
mind some idea of what the system was doing—what it 
cost, and how it compared with anything done before. 

Mr. R. Porter (Elland) said he intended to ask several 
of the questions already put by Mr. West—especially with 
regard to the yield of gas and the increased cost of the instal- 
lation over the horizontal system. He would be glad if Mr. 
Craven would say what was the yield of gas per ton of coal 
for the period under review. One important point which 
seemed to be made clear by the paper was the absolute 
necessity of employing skilled labour. The advocates of 
the inclined system had always maintained that no skilled 
labour was required; but from beginning to end of the 
paper, it was evident that skilled labour was indispensable. 
The production of coke was very high—chiefly because 
Mr. Craven used a coal which gave a large yield; but he 

Mr. Porter) did not think it was more than was actually 
obtained from regenerative furnaces as applied to ordinary 
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quantity of coke as Mr. Craven. 
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settings. The author gave the cost of labour as very low— 
1s. 3°64d. per ton ; but there would have to be a consider- 
able sum added to this amount for interest on increased 
capital expenditure and increased cost of renewals. 

Mr. WILt1AM Carr (Stalybridge) did not know whether 
Mr. Craven laid special claim to the sale of coke as being 
an advantage gained from inclined retorts. If so, as Mr. 


Porter had pointed out, he was not doing anything better | 
than he (Mr. Carr) was doing with horizontals, for he was | 


selling 114 cwt. per ton with regenerative firing. He did 
not assume, however, that he was using such a small 
When coke was slaked, 
he was of opinion that more than 13 cwt. per ton could be 
obtained. He would like to have had some information on 
the several points Mr.. West had asked for, and also as to 
the make of gas per ton and per mouthpiece. 

Mr. J. P. Leatuer (Burnley) did not know whether he 
ought to answer any of the questions put to Mr. Craven; 
but having had considerable experience in inclined retorts 
he might repeat the answers he had on previous occasions 
given to some of Mr. West’s questions. With regard to 
the make of gas per ton and the illuminating power, he did 
not see why there should be, if the retorts were properly 
worked, any difference between inclined and horizontal. 
He certainly should not claim any advantage for the 
inclined retorts; but, on the other hand, there was no 
disadvantage in that respect. 
horizontals at work, and had at different times for the last 
few years had a month or two’s experience of one kind 
only; and they could not find any difference which could 
be attributed to the horizontality or the incline of the 
retorts, either in make of gas or in illuminating power. 
Last year they made 10,120 cubic feet per ton, which, of 
course, did not convey much information, because it 
depended on the quality of the coal used. Their gas was 
173-candle power, using a small percentage of cannel. 
They made this quantity and quality for four or five months, 
using horizontals only, and for another portion of the year 


He had both inclineds and | 


| he had just left it out in both cases. 


summer-time, as he explained before. He paid all the 
men alike—those on the top, the middle, and on the floor 
wheeling ; and they paid better wages than most people. 
With regard to the plant, he could not give the cost of the 
building part; but without taking into account any expense 
for royalty, the fittings and machinery complete came to 
£57 2s. 7d. per mouthpiece. Mr. Jones had referred to his 
leaving out the wages of the foreman in one instance and 
not in another. In one case it was a comparison between 
working six beds of old retorts and four of the new inclined 
retorts at the same time; and as the foremen were there, 
He made 5 to 8 per 


| cent. more gas with ten men, including the engine- 


man, than with eighteen stokers, leaving out the 


| foreman in both cases. Mr. Carr wanted to know 


what was the saving to the Dewsbury Corporation. 
It had been very considerable ; and they were so satisfied 
with the financial results that, whenever they had a further 


| extension to make, there was no doubt they would put up 


| same men as they had about the other beds. 


inclined retorts. But it would be manifestly unfair to take 
their case as typical; because they had a small production 
in summer when sometimes the men had an interval of 
an hour-and-a-half to two hours with nothing to do. 
Therefore, it was not possible to work so economically as 
when more than three beds were going. The comparison 
ought to be at 1s. 1d., or (say) 1s. 2d. per ton of coal car- 
bonized, which was a very great saving as compared with 
the old system, which cost 2s. 8d. to 2s. rod. Mr. Porter 
said it was manifest that skilled labour must be em- 
ployed ; but he could only say they employed exactly the 
They were 


| all either labourers or stokers. No doubt they were skilled 


when using inclined retorts only. With regard to the | 


cost per ton, they had the manual machines brought 
out some time ago by Mr. West, and found there was an 
advantage (taking a period which was carefully watched) 
of about 8d. per ton for the inclineds over horizontals. 
Many people found a much greater difference than this; 


for instance, Mr. Shoubridge last year gave a much better | 


result than he had obtained. Mr. Craven had a much 
lower cost ; but then they paid very high wages—probably 
higher wages to stokers than most of those present. They 
paid about the same rate of wages to men working on hori- 
zontals as on inclined retorts. With regard to the capital 
account, the expenditure varied very much by different 
persons. One man would spend twice as much per retort 
as another one in putting up an ordinary retort-house, 
because he made the house unnecessarily big or high, or 
put more massive walls, and soon. The cost, therefore, 
was very difficult to compare. But taking their own retort- 
house, being uncertain at the time it was built whether 
they would use horizontal or inclined retorts, it was made 
3 or 4 feet larger in span than it would have been other- 
wise. When it was decided to put in inclined retorts the 
height of the house was increased 2 feet only on the original 
design. They had two sets of 15-feet retorts back to back ; 
consequently there was 30 feet length of retorts, where if 
they were put horizontally they would only have 20 feet. 
In this way they had half as much again of length in the 
retort-house, and were making more per foot of retort than 
they would have done with horizontals. But this again 
was nothing to go by, because there was a different system 
of firing. He thought, however, the increased length of 
retorts per foot of the retort-house made up for any increase 
of expenditure in going up higher. 

Mr. D. Terrace (Middlesbrough) suggested that if Mr, 
Craven were re-arranging his plant, it would be well if he 
made the casing of the coal-conveyor in two entirely 
separate parts, so as to obviate any trouble such as was 
described in the paper, and which necessitated him eleva- 
ting by hand the coal required on one occasion for the 
entire installation. 

Mr. CRavEN, in reply, said if there were any difference 
in his make of gas per ton, it was in favour of the inclined 
retorts. The average make was 10,773 cubic feet. With 
regard to the illuminating power, it was somewhat better 
than before. As tothe rate of wages, they paid 5s. 3d. per 





shift of eight hours; there being three shifts except in | 


stokers; but they paid everyone engaged in stoking alike. 
If there was a man short on the top floor, they put on a 
man from the middle floor to get him accustomed to the 
work. What he wanted to emphasize was that the best 
man must be put on the charging floor, because he then got 
to know his retorts. As was well known, some retorts 
required to have the coal thrown down them much 
quicker than others; and when a man once got ac- 
customed to the peculiarities of his retorts, better results 
were attained. With regard to the coke made and sold, 
13 cwt. of saleable coke was as much as he could get out 
of the coal they at present used. It was good coal, with 
from 12 to 14 per cent. of cannel, yielding not more than 
11 cwt. of saleable coke; and when he reckoned a gain of 
65 per cent. or 13 cwt. per ton of coal, he was certainly 
putting the case against himself. Mr. Carr spoke about 
getting 114 cwt. of coke for sale; but besides that, he (Mr. 
Craven) had to keep two boilers going—one night and day 
for twelve months, and another night and day for six 
months—and for all the firing of which he had not taken 
any credit whatever. If he had done so, and for what coke 
was used maintaining steam for other purposes (as he had 
a right to do), th2 result would have been 12 to 12} cwt. 
per ton of coal carbonized. 

Mr. WEsT suggested that this was on the assumption of 
13 cwt. of coke being produced per ton; and he thought 
everybody got more than that. It depended upon its 
saturation with water. 

Mr. Craven said he never got more than 13 cwt. of sale- 
able coke; though there might be some coal that would 
give more. Taking the average all round, he thought it 
was a very liberal quantity. The question might arise, 
What was the reason they got such good results? He 
had looked at other settings elsewhere; and in the main 
flue leading to the chimney the colour of the heat was 
either a dark or a clear red, and on taking the temperature 
in that case (which was a very good setting at a large 
works), he took it he must have at least from 1000° to 
1200° Fahr. in the main flue. Now before coming to 
London he got a pyrometer, and put it close to the entrance 
where the retorts were working ; and the temperature regis- 
tered was 270° Fahr. It was not red at all, but quite black. 
There were gentlemen present who had looked through the 
flue on his invitation, and he asked them to admire the 
prospect. They had told him they could not see anything, 
which was quite correct, because there was nothing to see ; 
it was all quite black, and he thought such a temperature 
was exceedingly satisfactory. It showed that they were 
getting the best possible results out of the fuel. Mr. 
Terrace had made a suggestion that he did not see any 
necessity for adopting. In his case the steel casing of the 
elevators was divided in the centre, and they had altered 
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the bottom of the casing in the way he had described in 
the paper. The result was very satisfactory. He did not 
see why the wear and tear of his inclineds should be any 
greater than with ordinary retorts. They had worked the 
same beds of retorts continuously since October, 1897 ; 
and they could work them longer if needed. But they were 
going to renew some of them, because they had had to 
start these beds in 1897 when they were insufficiently dried 
and consolidated. The work was done well, but rather 
hurriedly, because it was a question of supplying the town 
with gas or letting it go in partial darkness, and so they 
could not afford to wait. 


NAPHTHALENE DEPOSITS; THEIR CAUSE 
AND PREVENTION. 


By Joun P. Leatuer, of Burnley. 





tained in the gas is affected by their proportion in the 
liquid and their solubility in one another, as well as by 
the individual vapourtensions. Other things being equal, 
the substance having the higher vapour tension will be 
present in larger quantity. 

When a gas saturated with a mixture of vapours is 
cooled, the tendency is for the vapours of highest boiling 
point and lowest vapour tension to separate out first ; but 
smaller quantities of those with lower boiling point and 
higher vapour tension separate out at the same time. The 
gas issuing from a retort is in this condition, giving a dis- 
tribution of the hydrocarbons between the gas and the 
tar as shown in Table I., which is taken from a paper by 


| Mr. W. Irwin, read before the Manchester Section of the 
| Society of Chemical Industry, in February last. 


The trouble caused by naphthalene deposits presses very | 


irregularly on those responsible for the conduct of gas 
undertakings. There are probably some who, by experience, 
know nothing of it ; while the problem of how to deal with 
it, has haunted others day and night. Not the least 
irritating part of the matter is the apparent eccentricity of 
the naphthalene, which often seems controlled by no law 
but its own sweet will. Nevertheless experience in all 
branches of science tends to show that even the most 
complex problems may be explained as regards their most 
prominent characteristics by extremely simple laws. So 
no doubt in the case of naphthalene it is only necessary 
to carefully examine the phenomena of its formation and 
conduct under conditions where exact observation and 
experiment are possible, and its behaviour under the more 


complex conditions of gas manufacture and distribution | : A 3 
'a higher vapour tension at ordinary temperatures than 


will be largely understood. 
Under the influence of high temperatures, complex 


organic substances such as coal are decomposed, with the | 


formation of substances of a simpler character. Many of 
these simpler substances are themselves decomposed if the 
temperature is sufficiently increased. Therefore, if the 
temperature at which coal is carbonized be raised, the 
tendency is to reduce the number of substances obtained, 





until none are left but those which are not liable to | 


decomposition. 

When the distillation is effected at the low temperatures 
used in the distillation of shale, for instance, a large part 
of the product consists of hydrocarbors of the paraffin and 
olefine series. 
in open chains, which at a red heat are broken up into 
simpler forms, with the separation of small quantities of 
carbon and hydrogen. Of the simpler forms the most 
stable is marsh gas (CH,), which with hydrogen adds to 
the make of gas. Some benzene is also formed, probably 
by the union of molecules of acetylene. 

The same cause which breaks up the open chains of the 
paraffins also breaks up the side chains of the hydrocarbons 
of the benzene series, increasing the quantity of benzene at 
the expense of the toluene, xylene, andcumene. The effect 
of this again is to diminish the quantity of the tar and 
improve the quality of the gas by adding benzene, which has 
higher enriching power. 

Benzene, however, is not the only closed-chain com- 
pound which is stable at high temperatures. There are 
others, of which naphthalene, anthracene, and phenan- 
threne, are the most prominent. The two latter, though 
having their commercial importance in the tar, are too 
small in quantity, and boil at too high a temperature, to 
affect the gas. Naphthalene, however, is produced in 
larger quantity than any other hydrocarbon except ben- 
zene and marsh gas; and being in such excess, is able to 
saturate the gas with its vapour. 

In order to understand the behaviour which naphthalene 
may be expected to exhibit in gas, it may be well to 


In these, the atoms of carbon are combined | 





reiterate some of the well-known laws of. mixtures of | 


gases and vapours. 
the liquid evaporates until the gas contains such a pro- 
portion of vapour as would by itself give a certain pres- 
sure which is known as the vapour tension. This vapour 
tension varies with the temperature. Given the pressure, 
temperature, and vapour tension of the liquid at that tem- 
perature, it is not difficult to calculate the quantity of the 
vapour which a gas can contain. When dealing with a 
mixture of liquids of different vapour tensions, the pro- 


portions in which the different constituents will be con- | 


If a gas is in contact with a liquid, | 


| 


| 
| 
| 
| 


TaB_eE I. 
Condensable Hydrocarbons in Coal Gas, (W. Irwin.) 








| | 
Boiling In Gas. | In Ta*. | Total. 














| 

| Point, 

| Centigrade. | Ibs. lbs. ' | Ibs. 

| | : 
Benzene tial 80° 4° | 18°00 | o's 18°80 
eter eee | 111° 6 00 0'7 6°70 
Xylene. 1370-1422 | o'40 | 1'o 1°40 
Cumene Sige cs 163°-169° | otro | 0'3 0°40 
Naphthalene. . .. . 2180 a tagee + |" 2320 13°15 
ORG Micah a ta is 6% 184° | rn tS eas 1°00 
Pyridine 90 per cent. . . 120°-140° | hr ness 0°30 
Aatirdcens: 3.) «asi 6s 360° | 03 0°32 
Phenanthrene me ae ih 340° | 1'O 1‘00 
Higher phenols and ious | ; 

Rarpce ep ae | ike 22°7 22°70 

ACER hs Seki: aes ey — | | 930 93°00 

| 24°65 | 134°r 158°75 











It will be seen that the benzene and toluene, which have 





water, are found principally in the gas; while the hydro- 
carbons having lower vapour tensions, are found chiefly in 
the tar. 

An analysis of the Burnley gas, after passing through 
a Livesey washer, but before the extraction of the am- 
monia, gave the following results :— 

Analysis of Burnley Gas. 
Weight in 


10,000 
Cubic Feet. 
Ibs. 


Benzene . gcse haan: bee Ta iipn Wewt Attias 15°80 
MIGUIGHD =.) oy 5). 5. 6 te ae, ee ar ee re RO 
Xylene See Seat kPa ek ee ee 
Cumene and other compounds boiling between 300° 

BG SCOT IPONT.: 40 ey SMe fel Se le 0°32 
Naphthalene 0°13 


In the paper above referred to, vapour tensions of the 
hydrocarbons under consideration were given, as shown 
in Table I]. 








Taste II. 
Vapour Tensions at Various Temperatures. (W. Irwin.) 
Siac! 10° C. 15° C. | 20° C, | 25°C. 
mm, mm, | mm. | Inm. 
Benzene. 48 6t'0o | 79 | _ 
Toluene . —_ 19°40 | oe | _ 
Xylenes 3 —_ 6°30 | — | _ 
Cumenes3 . —_ 1*50) | — _ 
Naphthalene _ 0'03 _ | 0°08 








Taking this table in conjunction either with the figures 
in Table I. or with the above analysis of Burnley gas, it 
will be found, on making the necessary calculations, that 
at 60° Fahr. about 25 per cent. of the gas is saturated with 
hydrocarbons other than naphthalene, and that only one- 
tenth of a pound of naphthalene is required to complete 
the saturation of 10,000 cubic feet of gas. This theoretical 
calculation is confirmed by direct determination. I have 
made several determinations of the naphthalene in the gas 
on the works at Burnley. Thelargest quantity found was 
at the rate of o:2 lb. of naphthalene per 10,000 cubic feet. 
The gas in this case had not been cooled below 70° Fahr., 
at which temperature, calculation shows it to be capable of 
containing about that amount. 

If the gas is subjected to a lower temperature after leaving 
the works than it has previously experienced, there will be 
a deposit inthe mains. This deposit will consist chiefly of 
those substances having the lowest vapour tensions; 
naphthalene in the largest quantity, cumene in less quan- 
tity, and xylene in less quantity still. There would be no 
inconvenience caused by this deposit if it were liquid, as in 
an undertaking making 500 million cubic feet per annum 
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the quantity would not be more than two or three bucket- 
fuls per week. The difficulty arises from the fact that 
naphthalene is a solid at the ordinary temperature, melting 
at about 180° Fahr. and crystallizing in thin plates, which 
occupy a large amount of space in proportion to their 
weight. 

If the quantities of cumene and xylene in the gas were 
only slightly greater, sufficient of these might be condensed 
at the same time to dissolve the naphthalene and let it run 
to the nearest syphon. But, as already pointed out, they 
are reduced by the higher temperature at which carboniza- 
tion is now carried on, and some other method must be 
devised to overcome the difficulty. 

It is evident that in attempting a cure, one or both of two 
things may be aimed at : (1) The prevention of deposition 
by withdrawing naphthalene from the gas, so that at the 
lowest probable temperature the point of saturation will 
not be reached; or (2) the deposition of the naphthalene 
in a liquid form by adding something to the gas to cause 
the deposit to assume that form. 

Various modifications of plant and means of working 
have been claimed as cures for the naphthalene trouble. 
Those which consist of variations of the condensing plant 
will be often found of local value only. When attempted 


to be applied elsewhere, the different conditions as regards | 


quality of coal, temperature of carbonization, &c., render 
the methods inapplicable. 

If, however, the gas be washed with a liquid which dis- 
solves the naphthalene out of the gas, the possibility of its 
after-deposit is very evidently prevented. It may be sug- 
gested that such a washing would deprive the gas of other 
constituents which give it illuminating power. It is, how- 
ever, found in practice, as indeed might be deduced from 
theoretical considerations, that the quantity of benzene and 
toluene dissolved from the gas is very limited. For in- 
stance, in washing gas to obtain benzol, as is done in car- 
bonizing and coke works, by means of creosote oil, it is 
not found possible to obtain more than 6 per cent. of ben- 
zol in the creosote. If the creosote contains much more 
than 6 per cent. of benzene, the gas will take up benzene 
instead of losing it. 

Of processes which have attracted much notice as cures 
for the naphthalene trouble the most prominent is that of 
Messrs. Botley, which has been in use for some time at 
Hastings. The details of this process are probably familiar 
to most of the members of the Institute. Briefly it con- 
sists of filling the gas just before it leaves the works with 
an exceedingly fine mist of paraffin oil. The arrangement 
is well designed, and works with great ease, reflecting 
much credit on its inventors. The mist is of such a fine 
character that a great part of it is carried through the 
whole canalization of the district, even to the consumers’ 
burners. 

All mists fall if sufficient time be given; and as the 
spraying apparatus breaks up the oil into particles of vary- 
ing size, no doubt the larger ones fall first. Ther2isusually 
a considerable deposit in the first 150 yards of main before 
the gas actually leaves the works. This is collected and 
used over again until the specific gravity reaches -850; 
that of the original oil being ‘800. 

In communications which have been made public by 
Messrs. Botiey, they appear to have been under the im- 








of less than one-hundredth of a pound cannot have any 
measurable influence on theilluminating power. It will be 
seen that the oil has taken out quite as much naphthalene 
as benzene, although the quantity of benzene in the gas 
exceeds that of naphthalene more than 1000 times. 

In the distribution mains there is a further deposit of oil, 
the quantity of which has not been determined. This also 
contains naphthalene. Theconclusion therefore is that the 
Hastings process removes, by solution in the deposited oil, 
about one-fifth of the naphthalene from the gas. This is 
probably of itself sufficient to overcome the naphthalene 
difficulty under ordinary circumstances; but if the gas is 
subjected to an exceptional reduction of temperature, it is 
evident that any deposit of naphthalene is sure to be ren- 
dered liquid by the oil mist still left in the gas. 

A comparison of the analysis of the original Tea Rose oil 
used at Hastings with the oil deposited after use, discloses 
an interesting fact, which might indeed have been expected 
from the well-known laws of solution of vapours in gas. 
Tea Rose oil begins to boil at about 250° Fahr., and 50 per 
cent. of the oil boils below 460° Fahr. The deposited oil 
only contains about 45 per cent. boiling below 460° Fahr. ; 
and nine-tenths of this portion consists of aromatic hydro- 
carbons not originally contained in the Tea Rose oil. It 
follows from this that 100 parts of oil sprayed into the gas 
give up 45 parts in the form of vapour, and absorb 40 parts 
of benzene and other aromatic vapours from thegas. The 
addition of these paraffin vapours to the gas necessarily 
assists further to prevent naphthalene troubles. A con- 
siderable portion of them have a boiling point approxima- 
ting to that of naphthalene. If the gas suffers a reduction 
of temperature during distribution, these vapours will be 
partially condensed, and thus serve to keep any deposited 
naphthalene in solution. 

The addition to the gas of hydrocarbon vapours of the 
paraffin series having a boiling point approximating to 
that of naphthalene, plays an important part in the process 
adopted at St. Helens by Mr. Samuel Glover. In this 
case a portion of the coal is carbonized at a low tempera- 
ture; and the gas therefrom is mixed, while hot, with the 
already cooled gas from high-temperature retorts. The 
result may be expected to be similar to that at Hastings. 
The hot gas containing a great variety of hydrocarbons 
partly in suspension and partly in the form of vapour, a 
portion of the naphthalene will be dissolved out in the hydro- 
carbons condensed from the gas, and the portion not imme- 
diately dissolved will, if deposited at all, be deposited in a 
liquid form. It is, however, simpler to dissolve out the 
naphthalene at once on the works, and thus preclude the 
possibility of any trouble afterwards; and I have experi- 
mented successfully in this direction during the past six 
months. Having a scrubber at liberty, creosote oil was 
pumped through, using the same oil over and over again, 
until it ceased to take up naphthalene from the gas. Two 


| hundred gallons of creosote will dissolve the naphthalene 


pression that this oil had not dissolved any naphthalene out | 


of the gas; and their explanation of its action was not very 
satisfactory. By the courtesy of Mr. Botley, a short time 
ago I not only saw the process at work, but was kindly 
permitted to take a sample of this oil; and on analysis, 
I obtained the following results :— 


Analysis of Deposited Oil from the Hastings Works Main. 
5 per cent. boiling below 212° Fahr., chiefly benzene. 
2 % between 212° and 250 Fahr., chiefly toluene. 
aa between 250° and 300° Fahr., chiefly xylene. 
104 e between 300° and 380° Fahr., of which nine-tenths were 
cumene or other substances of the benzene series. 
About 5 per cent. by weight was naphthalene. 

The quantity of this oil recovered amounts to 0023 
gallon per 10,000 cubic feet of gas, which corresponds to an 
abstraction from the gas of the following quantities per 
10,000 cubic feet :— 


Ib. 
Penzene 0*009 
Toluene 0*004 
Xylene ab cS 03 o’orr 
Naphthalene . .. . o°Oo10 


As the quantity of benzene in Hastings gas is probably 
not less than 14 Ibs. per 10,000 cubic feet, the abstraction 





out of more than 10 million cubic feet of gas. At the time 
when the experiment was first tried, a number of men had 
to be employed doing little else than attend to consumers’ 
complaints of stopped services, in addition to which fre- 
quently more than 100 lamp services required clearing out 
per day. On using the creosote, the complaints quickly 
ceased, only tooccuragain, however, about twelve days later, 
when the oil hadabsorbed about 16 per cent. of naphthalene. 
On several occasions the oil has been worked up to satura- 
tion point, and fresh oil brought into use as soon as the 
reports of small lights at the public lamps came in. Each 
time after changing the oil, the stoppages have rapidly been 
cleared. 

Used by itself the oil absorbs benzol from the gas equal 
to about 6 per cent. of its weight. By adding a small 
quantity of benzol to the oil before using, this action is 
prevented. The illuminating power of the gas is taken 
on the works by a jet photometer every half hour; but no 
effect has been observed on bringing the oil into use. By 
using a suitable mixture of benzol with the oil, a ready 


| method is obtained of enriching the gas to any required 





extent, and variations of illuminating power are partially 
neutralized. 

After use the oil is pumped into a still ; the benzol and 
light oils being distilled off by means of steam. By 
further application of live steam, the naphthalene can also 
be distilled over and added to the tar in the tar well. 
The creosote left in the still can then be used over again, 
mixed with the light oils. r,s 
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I have tried various kinds of oil for the purpose. Prices 
and local circumstances may cause one kind of oil to be 
preferable to another ; and the details of working may be 
varied, In any case the cost is not very great and the 
trouble is slight; the whole system working almost 
automatically. 

Instead of passing the oil through a tower scrubber, it 
would be preferable to use a washer-scrubber, which could 
be kept in efficient work by a very small stream of oil. 
The gas would then come into contact with oil containing 
naphthalene first, and finish with freshoil. In this way the 
oil could be worked up to saturation point, and thus absorb 
the whole of the naphthalene from a larger quantity of gas. 

In conclusion, 1 must express my indebtedness to Mr. 
W. Irwin, at whose suggestion I first tried the method I 
have described, and to my Works Analyst, Mr. F. W. 
Harris, for his assistance in the various analyses. 


Since writing the foregoing, I have had my attention 
called to the able and original paper brought before the 
Institute two years ago by Messrs. Young and Glover, in 
which they recommend the extraction of naphthalene from 
coal gas by methods very similar in principle to that indi- 
catedinthis paper. As Ihave already stated, the idea was 
suggested to me by Mr. Irwin, who I believe was the first 
to extract the condensable constituents of coal gas on a 
commercial scale, and who has had long experience in 
their extraction both at carbonizing works and at modern 
coke-ovens. This experience proved the effect of high 
temperatures on carbonization to be as I have stated. It 
was simply a matter of arranging the rate of his run of oil 
as to whether he extracted only the heavier or the whole 
of the condensable products of the gas. He, of course, 
was able to bring his experience to bear in testing the 
actual quantity of the various products of condensation in 
the gas; this being absolutely necessary for placing the 
process on a practical footing. It is also a side.of the 
question which previous experimenters have not touched 
upon, if indeed we except Dr. Leitner, whose paper has 
recently appeared in the ‘ JouRNAL oF Gas LIGHTING,’* 
but whose figures relative to the amount of naphthalene in 
coal gas are much too high—being far above what its 
vapour tension would allow if it were the only condensable 
constituent of the gas. I simply make this statement to 
show how we arrived at the process independently, and 
also brought the same to a practical conclusion. 


Discussion. 


Mr. C. F. Bor.ey (Hastings) said that it gave him great 
pleasure to be present (by invitation) to take part in the 
discussion of this admirable paper, which must be very 
interesting to those who had experienced difficulty with 
naphthalene. The author had gone very closely into the 
Hastings process, and although his results were not what 
he had expected—as he had explained in correspondence 
with him—he (Mr. Botley) agreed in the principles on 


which his conclusions were based theoretically. From | 


a circumstance which was not altogether appreciated at 
the time, Mr. Leather took away a sample of oil which 
certainly contained more naphthalene than was usual ; 
and on this sample he had based his theory. At the 
present time he (Mr. Botley) was working on the same 
lines as Mr. Leather with the object of confirming or other- 
wise what he hadsaid. Previously their methods of testing 
for naphthalene were perhaps defective, or else there was 
something very peculiar about it which he could not at 
present explain. Personally he was much indebted to 
Mr. Leather for the trouble he had taken with regard to the 
Hastings process; and with the reservation he had made, 
he accepted his theory as perfectly correct. Mr. Leather 
said that, in attempting a cure for this evil, one of two 
things must be aimed at—either perfect deposition by with- 
drawing the naphthalene or doing something to the gas 
to cause it to remain in the liquid form. Now the object 
they had in view at Hastings was, if possible, to retain the 


clusion that they abstracted one-fifth of it. This was not 


seemed to be desirable to retain as much as possible. If 
the Hastings process was doing what was suggested—only 


abstracting one-fifth, which he considered was rather more | 


than really was the case—it was evidently doing as the 
inventor proposed. Then again Mr. Leather said: “ All 





* See p. 437 of the number for Feb. 21 last, 





mists fall if sufficient time be given, and as the spraying 
apparatus breaks up the oil into particles of varying size, 
no doubt the larger ones fall first.” He (Mr. Botley) did 
not think that this was strictly correct, because the mist 
was of a very uniform character, and no gathering of 
larger drops took place. They had subjected the car- 
buretted gas to a very low temperature without getting 
any deposit of naphthalene or anything else—showing 
that by some means (possibly by substitution of some 
compounds of oil for some compounds previously in the 
gas), they obtained a result which was not anticipated, but 
which had the effect of retaining the naphthalene in the 
gas. He was sorry he had not been able to go into the 
figures so closely as he should have liked; but the experi- 
ments were still in progress. With regard to the process 
in use at Burnley, he could well understand its successful 
operation. He did not desire to say much about it just 
now, as he had to a certain extent a rival method. He 
would like to point out, however, that, on the basis Mr. 
Leather laid down, they would require 8000 gallons of 
creosote at Hastings, which would be rather awkward, 
while they only needed about 2000 gallons of tea-rose oil, 
as 1 gallon was sufficient for about 250,000 cubic feet of 
gas. He also believed that Mr. Leather had, in con- 
junction with his works, chemical works, which they had 
not at Hastings. The time was when they would have 
been only too glad to adopt any plan which would help 
them out of the serious difficulties they formerly en- 
countered. The stoppages now from all causes at Hastings 
—such as water, corrosion, and so on—were only g or Io a 
week ; formerly they had as many as 229 in one day. 

Mr. THomas GLoverR (West Bromwich) congratulated the 
author on his very clear paper, and thought anyone who 
had been troubled with naphthalene would be very glad to 
study it. No doubt, high temperatures, and the use of 
machinery and other modern appliances, had tended to 
produce a larger volume of naphthalene ; and in the earlier 
part of the paper Mr. Leather had given his reasons for 


| naphthalene stoppages—pointing out that, owing to it 





depositing in thin crystalline layers, a great deal of space 
was occupied in the mains and other distributing pipes 
until the gas-way was completely closed. Many people 
had been very much troubled in thisway. Two years ago 
he had the honour of bringing before the Institute a paper 
which was one of the first to go into the question of the 
formation and deposit of naphthalene in distributing 
mains. In the paper, he suggested and described several 
remedies, which might be adopted—one was: * Modify- 
ing the carbonizing and condensing process in such a 
manner as to avoid the defect.” This had been carried 
out on a practical scale by his brother at St. Helens; 
and he was glad to confirm what he said, that it had 
been very successful. His brother’s experience was 
something like Mr. Leather’s with regard to the trouble 
formerly experienced; but now there was very little if 
any trouble. It was said that high temperatures affected 
the liquid constituents of carbonization, more particularly 
the xylene and cumene, which were specially good solvents 


| of naphthalene. These were almost entirely absent in the 


tar when high temperatures were used. By carbonizing a 
small quantity of coal at a-lower temperature, and intro- 


| ducing the gas at a certain part of the condensing plant, 


these two solvents were made to dissolve out the portion 
of naphthalene which would otherwise be troublesome. 
This was one method of applying the working process 
which he described in his Institute paper of 1897. The 
second method described in the same paper consisted of 
‘‘ scrubbing or washing with hydrocarbon fluid the naph- 
thalene-charged gas for the removal of the naphthalene in 


| a similar manner to that by which ammonia is removed 


from coal gas.” The second method was the one Mr. 


| Leather had now tried on a practical scale, and had found 


| to be successful. 


Mr. Leather had done valuable service 


_ in giving the tables contained in the text of his paper ; and 


: ; ~ | he (Mr. Glover) might congratulate the author on the 
erected, tbe teeny -agerrtige dbo relief he had experienced by the use of his washing process 


of much importance ; but if it was a light-giving property it > US!M8 creosote oil. 


If he understood aright, Mr. Leather 
did not use a great quantity of creosote, as suggested by 
the previous speaker ; for the oil was used over again after 
the separation of the naphthalene—thus bringing down 
the cost to an extremely low figure. By adding a little 


benzol to the creosote, the gas could be enriched, or the 
loss of the illuminating power from the coal gas which 
would follow by washing with cregsote alone could be 
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avoided. The paper went on to show that the theory 
which had been put forward in his (the speaker’s) 1897 
paper was correct—+.c., that solvents of naphthalene must 
be in the liquid form, and vapours would not act upon 
it. This had been proved at St. Helens. 
condenser tubes were coated with these solvents; and in 
this way the naphthalene was removed, while Mr. Leather 
used creosote oil which washed it out. 


| 


The sides of the | 
| and deposited naphthalene. 


Mr. R. G. SHapspott (Grantham) said there was one | 
| the other constituents was by passing the gas through a 


paragraph in the paper which he could not allow to go 
unchallenged—namely, that ‘‘ those suggested cures for the 
naphthalene trouble which consisted of variations of the 
condensing plant would often be found to be of local value 
only, and when attempted to be applied elsewhere, different 
conditions as regards quality of coal, temperature, &c., 
rendered them inapplicable.” These various methods of 
manipulating the condensing plant which were claimed to 
assist in the removal of naphthalene had not only done 





300 cubic feet of gas at a slow rate through a large excess of 
benzene, and as the benzene evaporated it was necessary 
to keep adding more benzene. It required something like 
2 litres to deal with 200 cubic feet of gas, because a great 
portion went away withthe gas. Thegas took up benzene 
This was the case with any 
system of washing or spraying; bringing the gas into con- 


| tact with any liquid resulted in not only taking something 


from it but giving something toit. The way of estimating 
heavier oil—such as creosote oil. He had tried different 
methods, and found the best way to estimate the benzene, 
toluene, and xylene was by using creosote oil of a high 
boiling point. By submitting the oil to fractional distilla- 
tion, and comparing the specific gravities of the different 
portions of the distillate with the known specific gravity of 
hydrocarbon of similar boiling point, it was possible to get a 


| fair idea of the nature of the principal constituents which 


that which Mr. Leather effected in another way; but | 
| washing process over the Hastings process was that it 


treated. He (Mr. Shadbolt) had been taught that all | 


they also added to the illuminating power of the gas 


chemical processes were governed by fixed natural laws; 
and: he had yet to learn that these laws were of local 
effect only. He believed that they were universal. Of 


| 


the oil had dissolved from the gas. One advantage of his 


dealt with the gas early. People were not troubled much 


| with naphthalene until they took cut the ammonia ; the 


| reason probably being that in taking out the ammonia they 
| always took out the phenols, which were soluble in water. 


course, if one attempted to apply these various methods | 


elsewhere, there might be different conditions to be taken 


into consideration ; but, once having discovered the means | 


of meeting the varying conditions, the way out of the 
difficulty was very simple. 

Mr. W. W. Hutcuinson (Barnsley) considered that the 
gas industry owed a deep debt of gratitude to Mr. Leather 
for his paper. He did not remember in the history of the 
Institute one which showed, in such a clear and decisive 
way, a cure for an evil which had caused very anxious 
thought to so many members. Naphthalene had been a 
regular ‘* Will-o’-the-Wisp ;” and it seemed to him it had 
been so owing to the lack of a ready quantitative test for 
naphthalene in gas. He should therefore like to know if 
Mr. Leather could give the Institute the particulars of a 
handy test for determining the quantity ofnaphthaleneincoal 
gas at various stages, and also how he arrived at the quantity 
of various substances given in the analysis of Burnley gas— 
such as benzene, toluene, &c. 


He (Mr. Hutchinson) might | 


state that at the present time they were rather troubled at the | 


Old Mill works at Barnsley with a deposit of naphthalene ; 
but he thought it arose from the action of the sun on the 


condensers causing the vapour of the water to get into the | 
gas after a certain proportion of the condensation had been | 
performed, and then the gas having to pass through the inlet | 
of the holder the coldness of the water in the tank caused | 
condensation of the water vapour, and this at once deter- | 


mined the deposition of the naphthalene. 


This had been | 


so pronounced that a 12-inch pipe (the inlet to the gas | 
holder) had been completely blocked with naphthalene | 


twice within two months. 


They had two separate works, | 


and he had noticed that at one where the condensers were | 


not subject to the action of the sun there was no trouble of 
this sort. 


He was glad to see the statement that 200 | 


gallons of creosote oil was sufficient to take out the whole | 


of the naphthalene likely to cause trouble from 10 million 
cubic feet of gas. 
as being a very cheap way out of the difficulty. 

Mr. Learuer, in reply, said that Mr. Hutchinson had 


He thought this would strike everyone | 


hit on one reason why the naphthalene difficulty had not | 
been more readily solved—namely, the difficulty of esti- | 


mating the quantity of naphthalene inthe gas. Certainly, 
this ignorance of the quantity was what had kept him from 
trying his process earlier than he did. When Mr. Irwin 
first suggested to him that the naphthalene might be washed 
out of the gas—for he had not noticed the suggestion pre- 
viously—he put it rather on one side because he thought, 
as Mr. Botley had said, that they wanted the naphthalene 
in the gas on account of its enriching value. But the 
enriching value of naphthalene was not much different 
from that of benzene; and consequently they could tell 


quantity as less than 0:2 lb. in 10,000 cubic feet. It was 


Until these were taken out, it caused no trouble, as they 
kept the deposited naphthalene in a liquid condition; and 
he thought that this had an important bearing on the 
question where naphthalene should be dealt with. It was 
certainly preferable to deal with it immediately after 
taking out theammonia. With regard to Mr. Hutchinson’s 
question as to why there was a difficulty in one part of the 
works and not in another, it was a question largely of 
variation of temperature. With regard to Mr. Shadbolt’s 
remarks on local variations of physical laws, it was un- 
doubtedly quite true that natural laws were universal ; 
but, as most of those present knew, various methods had 
been suggested for preventing stopped ascension-pipes, 
and though they acted very well in one works, they would 
not always act in another. Sometimes the pipes were 
jacketed with cold water, and sometimes with steam ; 
and both methods had been claimed to be successful. 
What he (Mr. Leather) meant was that conditions varied ; 
and what acted at one works did not always act at another. 
He had to thank Mr. Glover for his remarks, and to 
apologize for not saying that he had suggested this wash- 
ing with oil before. With regard to Mr. Botley's remarks, 
he might say that the quantity of creosote used was 
really only small, if the plant were kept in proper 
order. They did not need more than 200 gallons of 
creosote per annum, as it could be used over and over 
again; and they had been very successful during the 
last month or two in taking the naphthalene out of the 
creosote oil. They had no chemical works at Burnley; but 
they put upa small still for the purpose, which was worked 
with great ease, and required very little attention. He 
understood that Mr. Botley was carrying out some further 
experiments on the lines suggested by himself-when object- 
ing to the reliability of previous experiments; and perhaps 
they would hear something more about it in the future. 


— 





Society of Arts Medals.__Among the awards of silver medals 
by the Council of the Society of Arts for papers read during the 
past session, we note the following: To Mr. Dixon H. Davies, 
for his paper on “‘ The Cost of Municipal Enterprise ;” to Mr. 
J. Swinburne, for his paper on “‘ Nernst’s Electric Lamp;” and 
to Mr. Walter Hunter, M.Inst.C.E., for his contribution on the 
subject of the “‘ London Water Supply.” 

The Denayrouze System for Wharf Lighting.—Anyone crossing 
London Bridge or the Tower Bridge at night time last week 
could hardly fail to notice the unusually brilliant light fixed on 
the Surrey side of the river about 100 yards west of the latter 
bridge. The light, which is situated at Stanton’s Wharf, was 
supplied by the Denayrouze Light Syndicate; and it is one of 
their eight-light clusters, fitted into a specially designed lantern. 
It is doubtless on account of the very exposed position that so 


; : | few of the wharves along the river have adopted incandescent 
pretty fairly what value was obtained from so small a | 


not worth bothering about, and could hardly be put into | 


figures. 
test, such as Mr. Hutchinson desired. Theway he estimated 


He feared there was no very handy quantitative | the wharf lighting along the river; and wharfingers who desire 


it was by passing the gas through a very large excess of | 


benzene, previously carefully freed from naphthalene by 


repeated distillation, because all commercial benzene con- | 


taineda certain quantity. It was necessary to pass 2000r | 


lighting; but the experience of the Denayrouze Syndicate is 
that their high candle-power lights can be fixed in the most 
exposed positions without any fear of damage to the mantles 
from the wind, Certainly there is room for an improvement in 


to expedite the unloading of boats arriving after dark will 
undoubtedly soon recognize the advantages to be derived by 
following the lead of Stanton’s Wharf. It is claimed that this 
particular light has an illuminating power of 1500 candles, and 
anyone seeing it will not be prepared to dispute the assertion. 
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ESSAYS, COMMENTARIES, AND REVIEWS. 


GAS AND WATER COMPANIES IN THE STOCK MARKET. 


(For Stock and Share List, see p. 1772.) 
Tue Stock Exchange has had a very flat week, the aspect of 
affairs abroad continuing to cause much uneasiness, The Trans- 
vaal difficulty was still in a tangle, and superadded to this was 
the French Ministerial deadlock. This conjunction was sufficient 


to drag everything down. People as arule were too timid todo 
anything, and actual business was extremely limited. Prices all 
round without exception felt the weight of the position, and gave 
way. Consols, which opened at 1083, fell to 107 on Thursday, 
but recovered a little upon better news afterwards from Paris. 
The Money Market was firmer, with a better demand; and it 
will be aided this week by the close of the half year. Business 
in the Gas Market, although somewhat irregular, was more 
abundant than in the preceding week, Variations in price are 
neither numerous nor large, They are also pretty well diversi- 
fied ; there being about as many advances in value as reductions. 
There was no generally ruling tendency; each security being 
moved by circumstances specially affectingit. Gaslightand Coke 
issues have naturally attracted the most attention; and by far 
the greater proportion of the business done was inthem. The 
ordinary opened at 110, but dropped the same dayto 109; and 
all the rest of the week it kept fluctuating between 109 and 110 
—the twoclosing marks being at these figures. There was a fair 
amount done in the secured issues; but they did not suffer any 
reverse. Very moderate business was marked in South Metro- 
politan, without revealing any tendency towards better prices. 
Commercials were more active at good medium figures. The 
Suburban and Provincial Companies were very quiet, but not 
devoid of interest. Crystal Palace gained a couple of points, 
marking 138; but British was weak, and fell away a point. Among 
the Continental Companies, Imperial was fairly active pretty 
well every day at middle figures ; but neither Union nor European 
attracted any attention. Eventsin the remoter world comprised 
advances in Malta and Ottoman, and a reduction in River Plate. 
The Water Companies were quiet and uneventful; the only 
changes being an advance in West Middlesex, and a retrogression 
in Southwark ordinary. 

The daily operations were: Business in Gas on Monday was 
nearly all in Gaslight ordinary, which was weaker, and fell 1. 
On Tuesday, Gaslight ordinary and debenture had the lion’s 
share, closing without any change; but River Plate declined }. 
Transactions in Gas on Wednesday were very moderate; and 
prices did not vary. In Water, West Middlesex rose 3; but 
Southwark ordinary fell 2. On Thursday, there was not much 
change in Gas—only Ottoman and Malta advancing } each. 
Friday was quiet, but with a good tendency for the most part. 
Crystal Palace improved 2; but British dropped 1. Saturday’s 
prices were not very strong; but quotations did not move. 


eS 








oo 


The Accounts of the Automatic Coal-Gas Retort Company.— 
Touching the proceedings connected with the application of the 
Automatic Coal-Gas Retort Company for a prolongation of the 
Coze patent, lest there should be any misunderstanding as to the 
remarks of Lord Macnaghten and the Solicitor-General upon 
the unsatisfactory condition of the accounts, it may be explained 
that the criticism had reference to the improper form in which 
the accounts were presented for the purposes of the application. 
The accounts furnished were strictly correct so far as the par- 
ticulars at command went; and they were drawn up in accord- 
ance with the direction of Counsel. Where the Company failed 
in regard to the accounts was that they hold several patents 
auxiliary to the Coze patent; and it was impossible for the 
expenditure and profits to be allocated between them, as required 
by the Privy Council, so as to show precisely what profit had 
been made on the patent for which prolongation was desired. 
Besides, the present Directors cannot be held responsible for the 
accounts prior to the formation of the Company. 


The Management of Engineering Workshops.—The Technical 
Publishing Company, Limited, of Manchester, have just 
brought out a little book, under the above title, by Mr. Arthur 
H. Barker, B.A., B.Sc., &c. It is a collection of articles con- 
tributed by the author to the “‘ Practical Engineer ;” and as he 
holds the position of manager of works, he is able to speak 
from personal experience on the subject he treats. In fact, he 
tells us in his preface that every item in the system he describes 
has been tried, modified as experience dictated, and introduced 
into more than one works. The results have justified him in 
putting it before other engineers who have the control of work- 
shops. Stated concisely, good works management, he says, 
consists of two elements—viz., promptly supplying to the shop 
both the material to work upon and precise and unmistakable 
instructions as to what is to be done with it ; and seeing that 
the work ordered is properly and quickly done. These are two 
excellent principles applicable to every productive establish- 
ment; and their value will be appreciated by all who have had 
to give out work. How they have been applied by Mr. Barker 
will be ascertained from a perusal of his book, which may be 
conscientiously recommended as containing much sound advice 
on a matter of the highest importance in connection with manu- 
facturing operations. 





ELECTRIC LIGHTING MEMORANDA. 


The Board of Trade Report on the Electric Lighting of the City of London 
—The Case against the City of London Company—A Solution on General 
Principles—Why the Charing Cross Company were Selected. 

Tue Board of Trade report on the City of London Electric 

Lighting has been issued asa parliamentary paper. The preface 

to this report, signed by Mr. T. H. W. Pelham, an Assistant 

Secretary, explains clearly how the inquiry came to be held, and 

gives its net results in a word or two, Applications for Pro- 

visional Orders in respect of the City of London were made 
by the Charing Cross and Strand Company, the Metropolitan 

Company, and the Smithfield Markets Electric Supply Company. 

The Corporation of the City of London, as the Local Authority, 

were unable to consent to any of the three applications, having 

regard to the contracts existing between the Corporation and 
the City of London Company, This official statement of the 
position makes it necessary for us to correct our own description 
of the state of affairs (see ante, p. 1550), which erroneously 
observed that the Corporation agreed to the admission of the 

Charing CrossCompany. We misunderstood the meaning of the 

reports of the confused proceedings of the Court of Common 

Council. The Corporation would not agree with the application 

of any other Company, but entertained an academic opinion in 

favour of competition by themselves with the existing Company. 

The issue came before the Board of Trade in the form ofa 

request for the Board to dispense with the consent of the Local 

Authority to the applications; and after consideration of Sir 

Courtenay Boyle’s report, ‘‘ the Board decided to dispense with 

the consent of the Local Authority in respect of the application 

of the Charing Cross and Strand Electricity Supply Corporation, 

Limited, and to grant an Order to that Company.” Thus the 

City of London Company and the Corporation are set aside 

together, for reasons shown by Sir Courtenay Boyle. 

‘A perusal of this report is instructive, as showing how the 

Department is disposed to treat the question of competition in 

this kind of undertaking. The material questions stated by Sir 

Courtenay Boyle were: (1) Whether, notwithstanding the 

absence of consent of the Local Authority, any competition 

with the existing undertakers should be authorized; and (2), if 
so, to which of the three applicant Companies powers should 
be granted. The questions had to be answered with regard to 
the position of the existing undertakers; to the convenience of 
the consumers; and to the public convenience, with respect to 
street disturbance. In the first place, the report sets out the 
statutory history of the City of London Company, which dates 
from 1890. The financial position and working arrangements 
of the City Company are briefly stated; and it is recorded that 

‘‘ evidence was tendered to show that the supply given by the 

Company is inefficient and expensive. Complaints were made 

as to failures of the supply; and several witnesses urged that 

a competitive supply would be a public benefit to the City.” 

It does not strike anyone accustomed to inquiries of this kind 

that this is a particularly strong case for competition, and es- 

pecially for competition by another Company. There never 
was a shopkeeper yet, not to say astatutory undertaking, whose 
business might not be attacked on the same grounds. More to 
the point is the allegation that the public lighting by the City 

Company has been defective. A list of fines levied upon the 

Company on account of these defects is given as an appendix 

to the report, from which it appears that over the last seven 

years the deductions have averaged £200 per annum on bills 
amounting to £13,000 a year. Surely, not a bad showing! 

With regard to the failures in private supply, the City Com- 
pany urged that the worst of these were referable to two occa- 
sions—the first, when there was a difficulty in obtaining new 
plant; and the second, when there was a heavy fog. Further- 
more, the City Company pleaded all manner of reasons why they 
should not be subjected to competition. The chief reason, par- 
ticular to the case, was that the Company had certain agree- 
ments with the Corporation, on the faith of which their capital 
had been subscribed. On the other hand, Counsel’s opinion is 
cited to the effect that these agreements are null and void. 
Apart from the question of legality, Sir Courtenay Boyle de- 
clined to interpret the agreements as giving the Company any 
exclusive right of supplying electricity for private purposes 
within the City. He appears to have taken his own first ques- 
tion as a general one: Is competition in electric supply desir- 
able? Yes, in the abstract. Is competition in the electricity 
supply of the City of London expedient ? The late Sir Francis 
Marindin inquired exhaustively into this question in 1889, and 
advised the Board of Trade, as regards the Metropolis, to make 
it a rule to grant powers to two bodies in respect of the same 
area. This policy has been confirmed by Parliament. There 
was only one Company supplying electricity within the City ; 
hence there was room for another. To the final question of who 
should have the coveted entrée into the City preserve, a satisfac- 
tory reply was arrived at by the process of exhaustion. The 
Corporation had no scheme of their own; but they naturally 
had views on the subject which Sir Courtenay Boyle was dis- 
posed to respect. There were three applicants in the field, as 





already specified, all offering advantages of some kind. 

The Smithfield Markets concern is a comparatively small Com- 
pany, the scope of whose undertaking is indicated by their name. 
They offered to supply private consumers in the City at 5d. per 
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unit for lighting, subject to discounts, and 23d. per unit for 
power. The Corporation do not recognize the Company in any 
way; and Sir Courtenay Boyle did not think them good enough 
for the place. The Metropolitan Company are gocd enough; 
but they are making a large generating station at Willesden 
for supplying a large Metropolitan district of which the City 
would constitute only a part. This would present some diffi- 
culties in the event of purchase by the Corporation. It was also 
alleged that the Metropolitan Company are ‘“‘too thick” with 
the City Company for the hope of effective competition to be 
realized. Consequently, the Corporation did not like them; 
and the Board of Trade respects the prejudice. There remains 
the Charing Cross Company, whose character is good all 
round. Besides, this Company are willing to agree with the 
Corporation upon certain important points—such as keeping the 
City plant distinct ; and consent to purchase within a shorter 
period than that prescribed by the Acts. For these reasons the 
Board of Trade have favoured the Charing Cross Company, who 
will supply at a maximum price of 5d., reduced for large con- 
sumption to 4d. per unit, for lighting; and for power at 3d. and 
2d. This is the best solution of the problem possible in the 
circumstances ; but it will be bad for the City of London Com- 
pany. Still, the public interest must come first ; and if the City 
of London Company have a shady past, this is no reason why 
the people of the City should be taxed for ever on their behalf. 
It is for the Charing Cross Company to change their name with 
their new Order ; and while they are about it, the name might 
as well be something short and convenient. 





The Petroleum Industry of Roumania.—We noticed some weeks 
ago the advent of ‘‘The Petroleum Industrial and Technical 
Review,” which is being published under the editorship of Mr. 
Paul Dvorkovitz. In the numbers for the 1st and 15th of April 
last, interesting articles appeared on ‘“ The Petroleum Industry 
of Roumania,” by Mr. D. A. Sutherland, F.I.C., F.C.S. The 
author has lately returned from the East ; and his articles deal 
briefly with some of the peculiar characteristics of an industry 
which has within only a few years sprung into great importance. 
These have been reprinted in pamphlet form, with reproduc- 
tions of photographs of the locality concerned, and accompanied 
by a geological map showing the petroleum fields and intersect- 
ing railways. 

“The Housewife’s Manual of Domestic Cookery.”— Under this 
title, Messrs. Fletcher, Russell, and Co. have published acollection 
of 770 recipes for the preparation of “‘ dainty and simple dishes for 
the year round, in health and sickness.’’ They have been collected 
with special reference to cooking by gas, and are edited by Mrs. 
H. M. Young, whose name will be familiar to our readers in con- 
nection with her demonstrations of the value of gas for culinary 
purposes. Mrs. Young has taken the recipes from her earlier 
books on ‘‘ Choice” and ‘ Domestic” cookery, carefully revised 
them—adding much new matter, partly original—and arranged 
them in the order usually followed at a dinner, excepting that 
breakfast dishes, savouries, &c., follow the fish. The titles are 
given in English and French; so that a menu can be produced 
in either language. The book is illustrated by a number of 
beautiful reproductions of photographs of dishes as actually 
prepared or in progress. There is a chapter on “ Invalid 
Cookery,” and another on “ Food in Season.” Finally, some 
excellent advice is given on the management of a gas cooking- 
range. Reference to the recipes is facilitated by an index. 


The Industrial Position of Germany.—Much has been said of 
late about this, especially in the departments of chemistry 
and electrical engineering. It may be some consolation to the 
British manufacturer and trader who have been so passionately 
adjured to copy German methods, for the public to be reminded 
that there is another side to the picture of German industrial 
expansiveness. It is believed in financial circles that some 
check will have to be imposed upon the present excessive rate 
of German industrial developments. The growth of produc- 
tion is regarded as outrunning the strength of the country ; and 
for the present, at any rate, the best thing that could happen 
to Germany would bea period of quiescence, if not of retro- 
gression. An example is found in the recent extraordinary in- 
crease of electrical manufacturing undertakings, fascinating ac- 
counts of which have filled the English engineering periodicals 
for some time past. The capabilities of these establishments 
are altogether disproportioned to the needs of the country, 
and their products cannot find a market abroad at remunerative 
prices. In short, over-production, especially of electrical wares, 
is the pressing danger of Germany for the present year ; and 
this means ruinous competition at home and abroad. Up to 
the present time, the cheapness of German manufactured goods 
has largely depended on the contentment of the working popu- 
lation with a lower standard of remuneration than has pre- 
vailed in other industrial communities. This state of industrial 
experience is fast passing away; and in the estimation of those 
best qualified to judge, German employers will have to pay 
higher wages in future to the workpeople who are able to make 
the articles that sell all the world over. It remains to be seen 
how the much lauded German technical education, so highly 
appreciated by the President of the Institution of Gas Engi- 
neers, will stand the strain of the altered labour conditions of 
the present day 





OLD-AGE PENSIONS. 





The Influence of State-Aid on Character. 
In these days when, we are told, “we are all Socialists,” and 
when the question debated is generally how (rather than 
whether) pensions are to be provided for the aged out of the 
Imperial Exchequer, it is interesting to find a writer boldly 
disputing the wisdom of such a policy, and asserting that any 
such scheme would tend to the enervation and deterioration of 


the labouring classes whom it is designed to benefit. Such, 
however, is the conclusion drawn by the author of an article in 
the “‘ Quarterly Review” (entitled ‘‘ The Wages and Savings of 
Working-Men’”’) from a consideration of the causes and the 
extent of the improvement in the position and character of the 
industrial classes during the past seventy years or so; in the 
writer’s words—from a study of “the gradual transference of a 
population from a condition of status to one of contract. Status, 
in its fullest conception, involves the customary or forced labour 
of the serf, and his exclusion from the benefit and responsibility 
of private ownership. ‘ Contract,’ on the other hand, im- 
plies that every man has a right of ownership in his own labour, 
in the fruits of his own labour, and a right of exchange.” 

The author proceeds to demonstrate in his article the general 
advantages which have accrued to the working-classes by their 
transference from the one condition of labour to the other; and 
he bases his condemnation of any proposal to provide State-aid 
for the aged or disabled, upon a comparison of the idle, thrift- 
less, incompetent labourers who existed under, and were pro- 
duced by, the statute which, prior to the reformed Poor Law of 
1834, gave-every man, however able-bodied, the right to main- 
tenance out of the poor rate, with the free labourers of to-day, 
who are, taken as a body, men of entirely opposite character 
and of vastly more productive value to the community. Upon 
this comparison, also, the writer founds his theory that the posses- 
sion of property—either in the form of ownership of his own 
labour or, especially, in the form of aciual savings resulting from 
his labour—is slowly but surely elevating the character and 
modifying the conduct of the average working-man. It may 
be observed that a study of the industrial history of our country 
during the present century is an excellent corrective for an 
exaggerated discontent with existing conditions and a pessimistic 
view of the future—though the politic man will not use the fact 
that the present state of affairs compares favourably with the 
past as an argument against striving for a better condition of 
things in the future. 

Not the least interesting section of the paper is that which 
illustrates the great increase in the remuneration of labour 
during the past half-century, both in the actual money earned 
and in the enhanced purchasing capacity of wages through the 
cheapening of commodities. These larger earnings, by in- 
creasing the purchasing power of our own industrial population, 
have diverted some of our commercial enterprise from the 
foreign to the expanding home markets. ‘In other words, our 
own artizans are better customers than the poorer industrial 
classes of other nations ;” and it is suggested that this fact is an 
explanation of ‘‘a paradox we all instinctively know must be 
untrue ’—namely that the correspondents of the Foreign Office 
possess knowledge, as to the best way of managing our foreign 
trade, superior to that of the British trader himself. We are far 
from endorsing the suggestion that our merchants have little or 
nothing to learn from the Consular Reports; but it may usefully 
be borne in mind that the loss or abandonment of a foreign 
market may only mean that our hands are fully and more profit- 
ably occupied in supplying home demands. 

The writer, then, contends that the adoption of “ Old-Age 
Pensions” would bea step backward, undoing practically speak- 
ing all the good accruing from the habits of self-help and provid- 
ence engendered in the working-classes by their emancipation 
from the degrading system of indiscriminate rate-aid. In thiscon- 
nection, reference is made to Mr. Booth’s scheme for a universal 
pension of 5s. to every person over the age of sixty-five; and it 
is asked—and the question is not easily answered—why a dis- 
tinction is drawn between State provision for the old, and State 
provision for the sick, the widow, and the orphan. No mention, 
however, is made of those schemes for old-age pensions which, 
so far from making total incapacity for self-support the title-deed 
to a State allowance, would make evidence of thrift the condi- 
tion precedent to State help. Such schemes, though little calcu- 
lated to reach the really hard, pathetic cases of destitute but 
honourable old-age, are certainly not open tothe charge of tend- 
ing to discourage providence. a 

The more anyone examines the question of providing some 
alternative to starvation less pauperizing and hateful than the 
workhouse for such deserving cases, the more difficult it is seen 
to be; and, as an attempt to indicate the harm which might be 
done by the adoption of well-meaning but ill-advised schemes of 
indiscriminate State-aid, the article deserves the attention and 
consideration of all interested in the subject. Having in view 
the growing tendency among employers to refuse employment 
to those past middle-age, we cannot but express the hope that 
such employers may be numbered among the most eager to find 
a solution of the difficult problem. The writer evidently and 
justifiably looks to the Friendly Societies for much help in 
reaching such a solution; not only directly, although they are 
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doing much in that way, but also by reason of their being power- 
ful influences in the spreading of the principles of foresight and 
economy, and in engendering a spirit of self-respect and indepen- 
dence in the working classes. Evidence is adduced in support 
of the opinion ‘that there is no class in this country that is 
debarred from attaining the absolute independence of poor-law 
relief which, with very few exceptions, is enjoyed by the mem- 
bers of Friendly Societies.” 

Some interesting statistics, mainly gathered from Mr. E. W. 
Brabrook’s volume on ‘‘ Provident Societies ” (which has already 
received notice in these columns), are given as to the growth and 
wealth of the Friendly, Benefit and Co-operative Societies. In 
connection with the latter Mr. Livesey’s profit-sharing scheme 
is instanced as a strikingly successful plan whereby a sullen and 
mutinous army may be converted into a contented and cheer- 
fully industrious body of co-operators, with obvious advantage 
to allconcerned. The combination ofcapital-owning with profit- 
sharing in the South Metropolitan scheme is mentioned as being 
a factor on which a good deal of its success appears to depend ; 
and it is, therefore, regarded by the writer as a proof of his 
theory that the possession of property by the working-classes 
tends to raise the character and stimulate the industry of that 
section of the community, and thereby to advance the well- 
being of the whole. 


tit 


HINTS ON MASONRY. 








UNDERLYING all the talk about engineering novelties, which is so 
interesting for the moment, there is a mass of science of imme- 
morial origin which very rarely forms the subject of ‘‘ papers.” 
Yet it is in possessing an adequate knowledge of these funda- 
mentals that professional competence consists. One is reminded 
of the importance of these elemental parts of engineering science 
on reading, in the ‘“‘ Engineering Record,” an abstract of a most 
valuable paper by Mr. George S. Morison, a Past-President of 
the American Society of Civil Engineers, on the subject of 
‘‘ Masonry.” For whatever else a constructing engineer may 
know, he is bound to know all that is worth knowing about the 
whole body of science comprehended in this one word. A true 
engineer will always be known by the degree of interest he takes 
in bricks and mortar, together with concrete, stonework, puddle, 
and everything else of the kind. Thus it was easily observable 
how at the last meeting of the Institution of Gas Engineers, the 
members sniffed out the interesting questions raised by the 
President’s declaration in favour of the use of moulded blocks in 
retort-setting in lieu of bricks. The circumstance is characteristic 
of English—and we may add of American—civil engineering, as 
distinguished from the scholastic engineering of European coun- 
tries. Only begin to talk sensibly about masonry, and so forth, 
amidst a company of English or American engineers, and an 
interested audience will be created on the instant. On all hands, 
it will be felt quite refreshing to get, once in a way, down to the 
essentials of all construction work. 

Mr. Morison had a good deal to say about masonry that was 
well worth putting upon record. On the subject of brickwork it 
was laid down that the harder and less absorbent the bricks, the 
better and more durable they will prove, although their burning 
should not be carried to such an extent as to make a smooth, 
vitrified surface to which mortar will not adhere. It may be re- 
marked, in parenthesis, that probably the familiar Staffordshire 
blue brick is the best brick the world ever saw. The much 
vaunted ancient Roman brick was really a tile. In brickwork 
the joints form so large a proportion of the mass that the strength 
of a brick wall is determined by that of the mortar. Ina perfect 
wall, the brick and the mortar would be of equalstrength. The 
development of brickwork can be followed plainly from the 
most ancient Roman work, which was really concrete with tile 
bonding, to modern pressed-brick walling and fire-brick work, in 
which the joints are as thin as possible, having regard to the 
necessity of perfect bedding. A good concrete should be abso- 
lutely solid ; there should be enough cement in the mortar to fillall 
the voids between the grains of sand, and enough mortar in the 
mass to fill all the voids between the stones—this is the ideal, 
which is seldom attained in quick, hurried work. 

Mortar, says Mr. Morison, acts by distributing the load over, 
and increasing the friction between, the stones or bricks com- 
posing the wall. A lime mortar does not set; it merely hardens 
slowly. The latter is a chemical reaction between the lime and 
the other elements; and the best results are obtained by 
mixing the mortar some weeks before it is used, and not subject- 
ing it to any great strain until a considerable time after it is 
laid. The action of cement is totally different ; the cement itself 
containing all that is necessary to setting and subsequent harden- 
ing. Sand in cement is a diluent; in lime mortar it is an essen- 
tial. It is permissible to vary the cohesive strength of cement 
mortar by altering the proportion of sand; but lime mortar must 
be always good alike. By way of emphasizing this teaching, 
Mr. Morison makes the almost paradoxical admission that if 
poor lime mortar is to be permitted at all, it must only be with 
the very best of cut stone work, because the closer the work, the 
nicer the fitting and the more perfect the shape of the stones, 
the greater is the work done by friction and bonding, and the 
lower the duty that falls upon the mortar. 





In both lime and cement mortar, including concrete, the best 
results are due to work—the work of mixing. The more com- 
plete the incorporation of the ingredients, the better the mortar 
will be. In mixing lime mortar, time need not be. considered. 
Thus the excellent Indian mortar, made of “ Kunker ” lime and 
brick dust, becomes as hard~as portland cement ; this result 
being due to the amount of working it receives. ‘‘ The secret of 
good mortar is work,” Where cement is used, the working has 
to be done expeditiously. Mr. Morison is not satisfied with the 
comparatively little use made of mortar-mixing machines. He 
does not discuss the use of mortar-mills, so general in good 
English masonry work. 

One of the most proper uses of masonry is for retaining walls, 
which in various forms are so common in gas-works construction. 
A retaining wall fulfils the double office of bearing its own and 
any superincumbent weight, and of keeping back the mass of 
earth or other material behind it. The resultant of the hori- 
zontal and vertical strains is a curve more or less inclined to the 
64, prom To produce the best results, the masonry should 

e laid up in inclined courses, with joints everywhere normal 
to this resultant curve. The wall must be so proportioned that 
the resultant curve shall never pass outside of the middle third, 
which means that the weight of the masonry acting downward 
must be greatly ia excess of the horizontal thrust of the backing. 
Hence the main duty of a retaining wall is to provide weight ; 
and a large quantity of cheap masonry may be better for the 
purpose than a smaller amount of first-class masonry. 

There is no class of structure, Mr. Morison admits, in which 
the determination of the strains is more uncertain than in a 
retaining wall. The principal difficulty lies in the uncertainty 
of the thrust of an earth bank, which varies with the degree of 
saturation, with the method of its formation, and by irregularities 
of both time and place. Consequently, it is perhaps as safe to 
follow arbitrary rules as to make close calculations. A common 
rule is to make the thickness of a retaining wall for ordinary 
earth never less than 4o per cent. of its height above the 
measured thickness. In exceptionally favourable circumstances, 
this may be reduced to 30 per cent. of the height; but where 
there is any vibration or liability to other disturbances, the 
thickness should be increased to 50 per cent. of the height. It 
is also to be remembered. that nearly all foundations are com- 
pressible; and that the pressure on the foundations of a retain- 
ing wall may increase from nothing at the back to twice the 
average at the face, which means that a retaining wall on a 
yielding foundation will move forward to an amount which can 
seldom be estimated, but must generally be provided for. 

Another proper employment for masonry is in the arch. 
Most engineering students are greatly exercised as to the rules 
applying to the stability and strength of masonry arches. 
Beginning with the full-centred, or semicircular arch—com- 
monly used, by the way, in covering gas retort-settings, where 
the greatest strain is due to intense heat acting against the 
intrados—Mr. Morison remarks that this form requires very 
careful treatment. If the filling above the arch is carried up 
solid, the weight distributed over it does not correspond to the 
form of the arch, and rupture is likely to occur at the haunches. 
This is obviated by using a hollow filling over the haunches, 
either by cellular construction or by building up the spandrels 
with cross walls carrying small arches. A favourite form, and 
the best in many respects, is the segmental arch—preferably 
one with a rise of about one-quarter the span. With these pro- 
portions, there is less difficulty in conforming the load exactly to 
the curve of the arch. Mr. Morison lays stress upon the fact 
that the essential characteristic of an arch lies in its acting only 
in compression in resisting strains, produced by weights, which 
follow the curve. Thus a thrust at each end isimplied. This 
thrust must be taken by tension-rods, or preferably by the weight 
of masonry. These features are inseparable from the true 
idea of the arch. People who are influenced by the vagaries of 
amateur art talk, imagine they see the origin of the arch in the 
meeting boughs of overhanging trees, or in the bent sapling with 
which the savage constructs his rude hut. This fanciful idea is 
dismissed by Mr. Morison as absurd. The first arch was built 
when two inclined stones were first balanced against each other 
over a wall opening. Mr. Morison observes, very keenly, that 
the sense of strength and repose produced by a sound arch con- 
struction is conveyed when the abutments are sufficiently stout, 
not only to resist the strain, not only to bring the resultants 
within the middle third, but to give such a superfluity of material 
that the idea of effort never occurs to the observer. 

A dome: is essentially different from an arch, with which it 
seems to have so much affinity that some superficial reasoners 
have derived the one from the other. The radical difference 
is that an arch is only self-supporting when it is complete. It 
must be supported by some external means» until the keystone 
is placed. A dome has no keystone, and its central portion may 
be omitted without impairing its stability. Every ring of a dome 
is self-supporting, as soon as completed, because it cannot fall 
inward without diminishing its diameter. The dome, however, 
like the arch, exerts an outward thrust at its base, or 
springing. Most domes are kept from spreading outward 
by a curb, or metallic band. A masonry dome of uniform 
thickness is always stable when the height does not exceed 
one-quarter of the span; but such a dome would at once 
become unstable if loaded with a heavy lantern. Mr. Morison 
notes the significant fact that low domes of this proportion are 
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“ almost always pleasing to the eye.” This remark recalls the 
fact that the domes of gasholdets, which are not popularly en- 
dowed with this quality of sightliness, are not usually half as 
high, It may be asked whether the huge gasholders which are 
almost the only domed structures of large size now met with, 
would be more sightly if their tops were formed into more 
lofty domes. Perhaps not; but the point brought out by Mr. 
Morison, regarding the pleasing appearance of moderately high 
domes, is worth bearing in mind. Altogether apart from con- 
siderations of appearance, gasholders some years ago were 
usually made with very little riseofcrown. There was no advan- 
tage in this form, however ; and the practice has altered. 

One of the most useful suggestions of Mr. Morison’s paper 
is that domes might be more generally used to roof important 
buildings, If constructed of light concrete—say, coke breeze and 
cement—very thin, with a series of parallel steel rings imbedded 
in it, a dome roof would be self-sustaining throughout, in every 
sense. The admirable lighting and facilities for efficient venti- 
lation provided by this form of roof are not its smallest recom- 
mendation. This fact was well known to the ancients; and the 
Pantheon in Rome—the oldest, and in many respects finest, 
domed building in existence—exists to show these advantages 
of the form. It is probable that a study of the domed style of 
roofing for some large industrial buildings, including gas retort- 
houses and railway stations, might help constructors to a means 
of escape from the deadly ugliness of such structures, without 
necessarily sacrificing the paramount claims of economy and fit- 
ness. It is at least certain that a freer use of domes in modern 
town buildings would do much to relieve the painful uniformity 
of the sky-lines of streets and open places. Taken in conjunc- 
tion with the growing demand for fire-proof construction in 
respect to the same order of buildings, it is open to be argued 
that Mr. Morison’s timely reminder as to the capabilities of the 
dome, and his suggestion of a method of making cheap and strong 
domed roofs, constitute an important contribution towards the 
solution of a grave problem of the day. 





SULPHATE OF AMMONIA AS MANURE. 





One of the facts which seems to be generally demonstrated by 
the experimental work of the Agricultural Committees of the 
various County Councils is that sulphate of ammonia is the best 
manure for certain purposes; and to the testimony of this kind 


already published may now be added that adduced by the Corn- 
wall and the Wilts Committees. That of the Cornwall Com- 
mittee is particularly candid and instructive. Previous experi- 
ments had shown that, in the growing of mangel wurzels, the use 
of 2 cwt, of nitrate of soda left a large profit; but the profit was 
more than doubled when 4 cwt. per acre was applied. Never- 
theless the results pointed to the conclusion that, at certain 
stages in the growth of the crop, sulphate of ammonia is the 
more profitable form in which nitrogen can be applied for 
mangels. It is true that it produced only a slightly heavier 
crop than nitrate of soda when drilled with the seed. But still 
sulphate had the best of it; and seeing that this harmonizes 
with scientific teaching, additional plots were last year laid 
down with sulphate of ammonia. The results afford toler- 
ably conclusive proof of the superiority of sulphate as a 
drilled manure for mangels. With 3 cwt. per acre of super- 
phosphate, plus cross-dressing, plus 2 cwt. of sulphate of 
ammonia, a yield of 42 tons 8 cwt. resulted; while the same 
proportions only with the substitution of nitrate of soda for sul- 
phate yielded 40 tons 3 cwt. 1 qr. In the previous year (a bad 
one for roots), the figures were 37 tons 10 cwt. 2 qrs. from sul- 
phate and 36 tons 3 cwt. from nitrate. These figures, the Com- 
mittee say, should be better understood. Great stress has been 
laid on the fact that nitrate of soda is a valuable manure for this 
crop; and its value is due in no sinall degree to its highly 
soluble character. Nevertheless, when drilled with the mangel 
seed, this solubility is often a decided disadvantage, as the 
manure may in consequence be washed quite out of reachof the 
plants before they are in need of applied fertilizers. But with 
sulphate of ammonia the case is entirely different; for it is not 
easily washed out of the land while the plant is passing through 
the earlier stages of growth, as it is then undergoing chemical 
changes and steadily passing into a more available form. It is 
as nitrates that plants take up almost the whole of their nitrogen ; 
and until the nitrogen of the sulphate of ammonia has assumed 
this form, it is not an available plant food. Viewed in this light, 
it will be seen that sulphate of ammonia may be expected to 
ov «ga results as a drilled manure for mangels than nitrate 
of soda. 

By way of further experiment the Committee last year added 
Kainit to sulphate of ammonia and superphosphate, to make up 
a drilled manure for mangels. The plots receiving this manure 
produced the heaviest crop grown in any single plot, a heavier 
average crop than was produced by any other drilled manure, 
and a heavier crop than was raised by any other drilled 
manure when cross-dressings were added. These, the Committee 
remark, are significant facts. The heaviest crop—65 tons 2 cwt. 
3 qrs. per acre—was grown with 3 cwt. of superphosphates per 
acre, 2 cwt. of sulphate of ammonia, 4 cwt. of nitrate of soda, and 
2 cwt. of Kainit. As drilled manure, 3 cwt. of superphosphate 
and 2cwt. of sulphate of ammonia gave a crop of 39 tons, 3 cwt. 





I qr. per acre, or a profit (after deducting the cost of the manure) 
of £3 5s. tod. per acre.’ The addition of 2 cwt. of Kainit 
increased the yield to 40 tons 10 cwt. 3 qrs.; and the profit to 
£3 13s. 7d. Cross-dressing of the plotsin which superphosphate 
and sulphate of ammonia were used in the above proportions as 
drilled manure, increased the yield to 42 tons 8 cwt., represent- 
ing a profit of £4 1s, 11d. ; while cross-dressing of the plots in 
which superphosphate, sulphate of ammonia, and Kainit were 
employed gave a crop of 43 tons 15 cwt. per acre, or a profit of 
£4 8s. 6d. The most successful combination was, however, as 
follows: 3 cwt. of superphosphate, 2 cwt. of sulphate of ammonia, 
2 cwt. of Kainit, and 4 cwt. of nitrate of soda. This produced, on 
an average of all the plots on which it was tried, a crop of 
49 tons 10 cwt. 3 qrs., or 19 tons 18 cwt. 3 qrs., in excess of the 
produce of unmanured land. The cost of the manure was 
£3 118, gd. per acre; and the net profit from its use, £6 7s. 4d. 

The report deals with experiments with other manures; but 
the conclusion of the whole matter, based on 991 experiments 
during the last two seasons, is that the following mangel 
manure leaves a profit of over £7 per acre: 2 cwt. of sulphate 
of ammonia, 3 cwt. to 6 cwt. of superphosphate, and 2 cwt. of 
Kainit drilled with the seed ; or 4 cwt. of nitrate of soda, 4 cwt. of 
salt, and 2 cwt. of Kainit scattered broadcast. 

In the Wiltshire experiments the sulphate of ammonia was 
employed as a manure for potatoes. Used in the proportion of 
44 cwt. together with 8 tons of stable manure per acre, it gave 
a heavier crop than any other manure used. The yield was at 
the rate of 12 tons 13 cwt. go Ibs. per acre; being 4 tons 18 cwt. 
23 lbs. in excess of that from the unmanured plot. The value of 
the excess is put at {11 93. 2d.; and the cost of the manure at 
£4. This shows a net gain of £7 93. 2d. per acre from the use of 
these manures. 


<> 


PERSONAL. 








Mr. Witiiam G. Quicke, of Cardiff, has been appointed 
Assistant to Mr. C. Stafford Ellery, Engineer of the Bath Gas 
Company. 

We are pleased to learn that Miss Lapruorn, who came out 
Senior Lady Wrangler at the recent Tripos Examination at 
Cambridge, is the daughter of Mr. E. Larpruory, J.P., the Chair- 
man of the Gosport Water Company, and a Director of the 
Gosport Gas Company. 

Owing to ill-health, Mr. R. Asuton has resigned the Secretary- 
ship of the Barnstaple Gas Company, which he has filled for 
35 years. He still retains the position of Manager, and is 
succeeded as Secretary by Mr. F. L. Scuorietp, who has for 
many years been with Messrs. Alfred Lass, Wood, and Co. 

Mr. J. H. Pye has returned to England, after completing his 
engagement as Manager of the Barbadoes Gas Company ; and 
before leaving the Colony was the recipient of a gratifying pre- 
sentation from the workmen in the shape of a handsome 
travelling clock. Mr. M‘Evroy, of Montreal, succeeds Mr, Pye as 
Manager at Barbadoes. : 

Alderman AnpREws, who has been Chairman of the Coventry 
Corporation Gas Committee since the works were purchased by 
the Corporation in 1884, last Wednesday announced his resigna- 
tion of the position owing to what he considers the illegal 
action and want of confidence shown by the Council in appoint- 
ing the Principal of the Technical Institute as gas tester. 

In connection with the account of the progress of the Oldham 
Corporation gas undertaking during the past fifty years which 
appears in another column, it is interesting to note that the 
two principal officials—Mr. JoHN Cuapwick, the Manager, and 
Mr. ARTHUR ANDREW, the General Superintendent—have been 
associated with it practically all their lives. Mr. Andrew is also 
Superintendent of the Water Department; Mr. G. H. Hill being 
the Consulting Engineer. 

We regret to record a serious accident which happened to Mr. 
JouN TinDALL, Manager of the Walsall Corporation Gas- Works, 
on the evening of the 17th inst. He was walking along one of 
the busy thoroughfares of the town between seven and eight 
o’clock, when he received a severe blow on the head which 
knocked him down. The cause was the breakage of a tramway 
trolley wire, one of the ends of which dropped across Mr. Tindall’s 
hat, which by good chance was made of stout block felt, and so 
considerably reduced the force of the blow, and saved him from 
an electric shock. Mr. Tindall was driven to a doctor’s, and 
thence to his home. Subsequently Mr. W. Gorse, who has 
recently been appointed Assistant-Manager, and who is an 
electrician, inspected the wire, which had previously broken at 
the same place and been repaired. Fortunately, Mr. Tindall was 
not injured beyond the shock to the nervous system, which he 
feels probably more acutely from the fact that his health lately 
has not been good. The result of a medical consultation on 
Wednesday was his departure the following morning for Rhyl, 
for a month’s rest and change. All his professional colleagues 
and friends will, we are sure, unite in expressing the hope that 
he will on his return resume with renewed vigour the control of 
the undertaking with which he has been associated for nearly 
thirty years. In the meantime, it is in the hands of Mr. Gorse. 
This is, unhappily, the second accident to Mr. Tindall which we 
have had to record. It may be remembered that when the 
Midland Association of Gas Managers visited the Cheltenham 
Gas-Works five years ago, he stepped upon a retort-lid, and fell 
to the ground, dislocating his right shoulder. 
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NOTES. 


The Position of Mechanical Road Traction. 

The most interesting event of the summer for mechanical 
engineers was the “automobile” exhibition just concluded at 
Richmond. For the first time, a large number of mechanically- 
driven road carriages were collected in a place and under con- 
ditions that permitted adequate display of their running powers 
on ordinary roads and over a cinder path. The exhibition 
afforded a complete indication of the progress made in this new 
combination of mechanical engineering with carriage-building. 
A survey of the exhibits in the sheds and on the road created 
several strong impressions. One is that good advantage has 
already been secured for users of heavy road vehicles, in the 
Thorneycrofts, Lifu, and Leyland steam waggonsorlurries. For 
the haulage of gas coals, where this has to be done over common 
roads the merits of these vans, in which steam is raised by 
liquid fuel, deserveconsideration. The first cost of such waggons 
is high; but the running expenses are low. For smaller carts 
and carriages, the choice lies between accumulators and mineral 
oil as the source of power. Compressed coal or oil gas is 
abandoned. For silence, gentleness, and steadiness, electric 
driving bears the palm; but unfortunately these benefits are set 
off by the dependence of the motor on the generating station, to 
say nothing of the working cost. Most of the self-contained 
carriages at Richmond were of French or German make. They 
were driven by petroleum spirit or oil-gas engines; and were 
noisy, shaky, evil-smelling machines. A good deal of patient, 
clever work will have to be done upon the details of these 
vehicles before they can be styled satisfactory according to an 
English standard. 

The Effect of Strain Upon Metals. 

The precise manner in which metals fail under excessive 
strain has been observed at the Cambridge engineering labora- 
tory by Professor Ewing and Mr. Rosenhain. The microscopic 
examination of polished metallic surfaces, when lightly etched, 
has been pursued by Andrews and others, and has shown that 
all metals are made up of irregularly-shaped grains with well- 
defined bounding surfaces. The exposed face of each grain con- 
sists of a multitude of crystal facets, with a definite orientation. 
The grains are, in fact, crystals. By observing the surface 
showing these crystals, while actually being subjected to tension 
sufficient to ultimately break the specimen across, the observers 
were able to detect the cause of failure. When the strain sur- 
passed the elastic limit, a number of sharp black lines began to 
appear on the faces of the crystalline grains. On each grain 
the lines were more or less parallel; but their direction varied 
in contiguous grains. The appearance of the grains was so like 
that of a crevassed glacier, that the dark lines might readily 
have been taken for cracks. These are not cracks, however, but 
slips along planes of cleavages which do not amount to positive 
solutions of continuity. The slip-bands are developed by com- 
pression as well as by extension. Microscopic examination does 
not reveal any difference between the results of the two methods 
of strain. It is because the metal is an aggregate of irregular 
crystals that it is plastic as a whole, andis able to be deformed 
in any manner asa result of the slips occurring in individual 
crystals. Plasticity requires that each portion should be able to 
change its shape and position. Each crystalline grain changes 
its shape through slips occurring within itself, and its position 
through slips occurring in other grains. 

Sewer Ventilation by Diffusion. 

Sir Charles Cameron has described, before the Royal Insti- 
tute of Architects of Ireland, a method of ventilating sewers 
which he prefers to the usual street openings or shafts, even 
when the action of the latter is accelerated bya flame of gas. 
Upon the general question of sewer ventilation, the necessity of 
which is usually based upon the hypothetical risk of the sewer 
gases attaining sufficient pressure to force the traps of house 
drains connected with the sewer, Sir C. Cameron is frankly 
sceptical. He has made many experiments to ascertain whether 
gas pressure exists in sewers, and has never been able to deter- 
mine the fact, beyond the most trifling amount, when all the 
ventilators on considerable lengths of sewer mains were closed. 
Moreover, he doubts whether the emanations from ordinary 
sewage are so abundant and dangerous as to imperil the life or 
health of the men working in the sewers. Men have been 
suffocated in sewers; but death has been caused in this way 
“not by ordinary sewage air, but by sulphuretted hydrogen set 
free from refuse from gas-works, or from waste gases from gas- 
engines allowed improperly to get into sewers, or from other 
exceptional causes.” It is for this reason that well-instructed 
sanitary authorities have the greatest objection to the discharge 
into sewers of water that has been in contact with illuminating 
gas. Notwithstanding the example of Bristol, where the sewers 
are not ventilated at all, Sir C. Cameron is in favour of this 
ventilation, though not by the means now generally employed. 
He has suggested a means which the City Engineer of Dublin, 
Mr. S. Harty, has approved of and uses in certain circum- 
stances. This method of ventilation depends upon the prin- 
ciple of the diffusion of gases through porous materials.‘ Messrs. 
Doulton manufacture the necessary apparatus, which is in the 
form of cylinders inserted in the crown of the sewer. These 
porous earthenware cylinders permit of the passage of the air 
but effectually bar the passage of microbes. % 





TECHNICAL RECORD. 


SOCIETE TECHNIQUE DU GAZ EN FRANCE. 





Annual Meeting in Paris. 


The Twenty-sixth Annual Meeting of the above-named Society 
was held on Tuesday last and two following days, in the Salle 
Charras, Paris. M. Vautier was in the chair; it being his 
second year of office. The pleasing hall in the Rue Charras 
was well filled with members, of whom nearly 250 were present, 


though its ventilating and acoustic arrangements left something 
to be desired. The first business of the meeting was the ad- 
mission of new members, to add to the 623 then existing. The 
President of the Gas Institute was elected, according to 
custom, as an honorary member; and the names of 34 mem- 
bers and 5 associates were added to the roll—thus making 
the total membership very nearly the same as that of the English 
society. The report of the Committee was read, and reference 
made to the losses by death during the past year. Among other 
names of deceased were those of M. Emile Coze, M. Melon, 
the President of the Society for the session of 1892, and 
M. Niel, who had studied in England and America, and had 
invented a gas-engine known by his name. The Treasurer's 
report was increasingly satisfactory, and showed a surplus of 
income over expenses of 9066 frs., or about £360. The election 
of members to serve on the Committee for the ensuing three years 
resulted as follows: MM. Godinet, Bigeard, Thibaudet, Gardiner, 
and Bouvier. This concluded the morning’s business. 

Reassembling in the afternoon, with a lack of punctuality that 
was hardly commendable, the President read his address. It 
was confined to a review of the various standards of photometry 
adopted in different countries, chiefly England, France, and 
Germany. As the English methods were more dwelt on than 
others—confirming the recent remark of Mr. Samuel Stewart, in 
his Inaugural Address to the Gas Institute, that ‘very close 
attention appears to be paid to what is done on this side of the 
Channel ’’—there is not much to be said of fresh interest to our 
readers. The address was illustrated by actual exhibits of 
apparatus and by lantern slides, It must be confessed that 
the latter were somewhat reminiscent of the familiar plates 
of English photometer makers’ catalogues. Then followed a 
description of German methods; and afterwards a detailed 
account of the pentane argand burner with carburetter, and of the 
acetylene standard of M. Violle, introducedin 1895.** Theaddress, 
although very useful in focussing the variations in principle 
and in practice found in the photometry of different countries, 
was rather more on the theoretical and scientific side of gas 
testing than on the broad and practical one of daily experience. 
This, after all, was only natural, in view of the eminent qualifica- 
tions of M, Vautier as a professor of science rather than as a gas 
engineer. The difference often found between an English and 
French presidential address was also emphasized. The former 
generally touches on many topics, and constitutes a personal 
review of gas matters; while the latter is frequently confined to 
only one subject, which is treated exhaustively, but sometimes, 
we are afraid, too theoretically. M. Vautier was heartily ap- 
plauded on concluding his address. 

Separating the President’s speech from the reading and dis- 
cussion of the papers presented, and destroying the usual 
sequence in programmes of this kind, was the presentation of 
awards. A prize of 500 frs. was given to M. Gailliard, Superin- 
tendent of the gas-works at St. Fons, Rhone, for his paper on 
‘The Origin of Carbonic Acid contained in Illuminating Gas, 
and its Influence onthe Lighting Power.” This was the subject 
set by the Society for their competitive essays. The Committee 
have deemed it advisable to withhold for some weeks the suc- 
cessful paper from publication, owing to an apparent contra- 
diction contained in it. MM. Teissier and Négre received 
an award of 300 frs. for having made a notable improvement in 
gas plant by the introduction of the fluted or undulating retort. 
It was reported that the trials carried out with this retort by the 
South Metropolitan Gas Company and others had proved satis- 
factory. Prizes of 250 frs. each were given to MM. Bachelay, 
Bouvier, and Desmazes for their respective papers at last year’s 
meeting; and 47 donations of 200 frs. each were made to foremen 
and workmen having the longest and best records of service. 
All the recipients of these honours were duly congratulated. A 
great deal of time was taken up by the presentation of these 
gifts; but at last the way was clear for the more important busi- 
ness of the reading of papers. 

There were no fewer than 26 technical communications— some 
of but three pages, others of ten, and two of no less than 53. 
Only four papers dealt with important constructional matters ; 
six were descriptive of burners and their accessories; and the 
remainder referred to different details of work or of manage- 
ment, and to items of either chemical or theoretical interest. 
It may here be said that the manner of conducting both the 
reading and the discussion of the papers was not altogether as 
it should have been. Even in the meetings of our own associations 
at home there is oftentimes a considerable lack of the formality 
necessary for an adequate and pointed discussion. At the French 
meeting this was also the case. Onsome of the papers there was 





* See “ JOURNAL,” Vol. LXVIL., p. 334. 
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‘practically no discussion, while on others it sometimes degene- 


rated into nothing more than an informal conversation between 
the two members interested, and was inaudible to the majority. 
Of course, there were exceptions to this; one being the discus- 
sion on the first paper read to the meeting. The author of this 
was Mr, Brackenbury, of London, who described the hydraulic 
stoking machines of Sir William Arrol and Mr. Foulis. The 
subject is, of course, one of more interest in France than in 
England, where the machines are well known to all, while in 
France, as far as our knowledge goes, there is not as yet a 
single installation of any power machinery for the charging 
and drawing of retorts. M. Coze opened the discussion ; 
remarking that, from the figures given in the paper, it would 
seem that the amount of coal carbonized per man and per shift 
with the machines was only about 2100 kilos (2 tons), whereas 
with inclined retorts—naturally a very favourite subject with the 
speaker—a much larger amount could be obtained. M. de 
Savignac, Secretary of the Union des Gaz Company in Paris, 
took up the discussion, which became somewhat animated, and 
confirmed the results given in the paper. M. Godinet, of Lyons, 
spoke of the eight pairs of similar machines which he had seen 
at Vienna; and M. Krafft, of Naples, also made an interesting 
speech. The point raised by the first speaker was not of much 
importance, as the cost per ton of coal carbonized was of far 
greater consequence than the amount carbonized per man. The 
author of the paper had also avoided any comparison between 
horizontal retorts with machinery and settings of inclined 
retorts, wishing to confine himself to the subject-matter of 
Arrol-Foulis stoking machinery. This finished the first day’s 
business, and the meeting was adjourned. 

On the following days, other papers were read and more or 
less discussed. M. Daudy (Angers) expressed the formation of 
stoppages in ascension-pipes in terms of mathematical formule— 
no doubt an occupation of some interest, but hardly, one would 
think, of practical value. The method of scurfing retorts 
followed by the Compagnie Francaise du Centre et du Midi, was 
described by M. Brouardel. A pipe of 200 to 250 mm. (8 to 10 
inches) diameter is placed in front of the retort-bench, with 
arrangements for making connections for any retort. When a 
retort requires s¢urfing, a bend which goes into the retort a 
distance of 1°5 metres (about 5 feet) is connected to the fixed 
main, and by means of a blower, working at z000 revolutions, 
the retort is cleaned of its carbon in about 30 minutes, There 
is, of course, nothing of novelty in this. 

M. Bouvier read an interesting paper on an installation of 
aérial way for the transport of coals, which was put up at the 
Metz Gas-Works in 1893. The author cited examples of different 
methods of transport: (1) Horizontally, with belt or endless 
screw conveyors, or suspended ways; (2) vertically, by lifts or 
cranes, driven by gas as at Paris (Clichy) and Nantes, or by 
electricity as at Havre; and (3) horizontally and vertically com- 
bined, as at Metz, or by the Temporley system. At Metz the 
railway waggons discharge their coal into a V-shaped tank of 
20 tons capacity, from which the waggons on the aérial way get 
their supply. The coal is carried a distance of 64 metres 
(70 yards) to the stores; the gradient being 1 in 6.4. The cost 
of taking the coal to the stores has been reduced from 1°08 frs. 
to 0°74 fr. per ton. M. Bouvier also prepared a second paper 
suggesting the more general use for gas-works of graphic 
representations and diagrams, and the advisability of supple- 
menting the usual plans of works with one on the vertical line, 
showing the height of the retort-benches and other appliances, 
and the entire course of the gas. A practical example of such 
a vertical plan was given, illustrating the Geneva Gas-Works in 
1892. M. Des Gouttes gave an account of recent extensions at 
the same works, in connection with an installation of inclined 
retorts. There are the usual conveyors and elevators—one con- 
veyor carrying the coal from the storage hopper to the breaker ; 
a second, directly underneath the other, taking the coal to an 
elevator, which feeds two spiral conveyors for the filling of the 
coal-stores. The floor of the stores is inclined at an angle of 
24°, to facilitate supplying an underground conveyor with the 
coal required for the hoppers of the bench of inclined retorts. 
All the motors for the installation are electrical; the current 
being taken from the town at 500 volts. Compared with the 
Liegel horizontal arches at the same works, the fuel: account 
for the Stettiner-Chamotte inclined retorts is very high; being 
17°5 per cent. for the latter, and only 7 per cent. with large 
coke, or 13 per cent. with small coke, for the former. The 
cost per ton of coal carbonized is 3°97 frs. with the horizontal, 
as compared with 2:25 frs. with the inclined retorts, which 
thus show an economy of 42 per cent. M. Ymonet had a 
very long paper on two subjects: (1) On the accidental 
fou ing of gas in gasholders and mains; and (z) on precau- 
tions to be taken in verifying the purity of gas. Another 
long paper was read by M. Lecomte on intense incandescent 
gas lighting by gas exhausters; and M. Syssoyeff gave an his- 
torical review on “Gas and its Competitors in the Past, Pre- 
sent, and Future.” MM. Cabrier, Chevalet, Jouanne, and 
others, also contributed papers. 

The annual dinner of the Society was held on Wednesday 
evening at the Hotel Continental. The visits included one to 
the works in progress for next year’s Exhibition, another to the 
warehouse of the Paris Gas Company; and a third to the 
electric light works on the left bank of the river—all of which 
were well attended, 








THE ASSOCIATION OF GAS AND WATER ENGINEERS OF 
AUSTRIA-HUNGARY. 





The Eighteenth Annual General Meeting of this Association 
was held in Vienna, from the rst to the 4th inst., under the pre- 
sidency of Herr H. Nachtsheim, of that city. 


The President welcomed the members and their friends at a 
reception on the evening of the rst inst.; and on the following 
morning he opened the proceedings by reading the annual report 
of the Association. The report stated that there were 3 honorary 
members and 139 members; and that numerous applications for 
membership had been received. It was throughout of a satis- 
factory nature, and was adopted with acclamation. The Presi- 
dent was then re-elected for another year. Herr G. F. Berthold, 
Manager of the Gas and Water Works at Pressburg, was elected 
Vice-President; and it was decided, in deference to his wishes, to 
hold next year’s meeting in that town. 

The technical papers were then read; the first being by Herr 
T. Herrmann, of Vienna, on the new central gas-works for that 
city. Herr J. Bernauer then gave a report on the recent Acety- 
lene Exhibition at Buda-Pesth. Herr Blum, of Berlin, was 
unable to be present, owing to business engagements; and Herr 
A. Florin acted as his substitute in reading some “ Notes from 
Practical Experiences.” Herr Nachtsheim next lectured on the 
‘‘ Dellwik-Fleischer System of Water-Gas Production.” This 
lecture evoked a lively discussion, in which Dr. Strache and 
Herr Gerdes took prominent parts. In the afternoon of the 
second day, the members visited the new Municipal Gas-Works 
in Vienna, and were much impressed with the large scale of the 
installations, which were described by Herren T. Herrmann and 
G. Wobbe. 

On the third day, Heer van Vriesland, of Amsterdam, described 
his patent ‘ Aérogene-Gas Apparatus,” which was discussed by 
Herren Theodorowicz, of Lemberg, Wobbe, of Vienna, and 
the President. Herr Salzenberg, of Krefeld, then showed a 
spherical gaslight which seemed likely to prove a powerful com- 
petitor with the electric arc light. Herr Schoene, of Dessau, 
next described some ‘‘ Novelties in Cooking Apparatus;” and 
Professor von Lang gave a lecture, which was illustrated by 
many experiments, on “ Liquid Air,” ia the Physical Institute of 
the University. The members dined together in the evening, 
and on the following day participated in a very successful excur- 
sion to the lovely Hollen Thal in the Lower Austrian Alps. 


a 
THE LUMINOSITY OF THE RARE EARTHS. 








Our readers may remember that, in the course of his lecture 
at the meeting of the Institution of Gas Engineers, Professor 
Vivian B. Lewes referred to the valuable researches of Dr. 
Bunte (some account of which appeared in the “ JournaL ” early 
last year) into the comparative value of the various materials 
employed in the production of incandescent gas-light. The 
Professor stated that the investigations referred to showed very 
small differences in the intensity of the radiation from carbon, 
magnesia, pure oxides of thorium and cerium, and the Welsbach 
mixture ; and he went on to say that within the previous week 
confirmation had been given of Dr. Bunte’s results by an ex- 
tremely interesting paper communicated to the Royal Society 
(through Lord Kelvin) by Mr. A. A. Campbell Swinton. The 
author has favoured us with a print of the paper, which appears 
in Vol. LXV. of the Society’s ‘‘ Proceedings” under the title of 
“‘ The Luminosity of the Rare Earths when Heated in Vacuo by 
Means of Cathode Rays;” and it is reproduced below :— 

For incandescent gas mantles, it is found that certain definite 
mixtures of the rare earths are necessary in order to obtain the 
maximum luminosity. For instance, in the ordinary bunsen 
gas-flame, a mantle consisting of pure thorium oxide or of pure 
cerium oxide will only give about one-eleventh of the light that 
is given by a mantle composed of 99 per cent. of thorium oxide 
and 1 per cent. of cerium oxide, which is the mixture at present 
used by the Welsbach Company. In order to explain this re- 
markable fact, several different and somewhat contradictory 
theories have been propounded, one of which implies catalytic 
or other chemical action between the oxides and the constituents 
of the bunsen flame. 

In order to investigate this question, it is obviously important 
to note the behaviour of the rare earths at high temperatures 
without contact with any flame; and endeavours have already 
been made to effect this by heating the oxides in specially con- 
structed furnaces. Under these conditions, only very minute 
differences could be detected in the amount of light given by 
different oxides and mixtures; but it appears doubtful whether 
the very high temperature of the bunsen flame was really 
attained. It has occurred to the writer that very high incan- 
descence could be produced by enclosing mantles in a vacuum 
tube, and subjecting them to bombardment by means of cathode 
rays, when the mantles would not be in contact with anything 
except the cathode rays themselves and the comparatively small 
amount of residual gas that remains in the tube at the requisite 
high degree of exhaustion. 
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Since the date of Sir William Crookes’s early researches, it 
has been known that avery high temperature could be produced 
in a body placed at the focus of the convergent rays from a con- 
cave cathode. In this manner, Crookes melted platinum and 
glass, and brought carbon wood to bright incandescence. The 
writer has made many experiments on this subject ; using, instead 
of the interrupted continuous currents employed by previous 
investigators, alternating electric currents, which appear to have 
many advantages for this purpose. At the Royal Institution, in 
February, 1898, the writer showed that very brilliant incan- 
descence could be obtained for a short time in a small block of 
lime, placed in a suitably exhausted tube midway between two 
concave electrodes, connected to an alternating electric supply 
at about 6000 volts pressure; and in June, 1898, at the Royal 
Society, he exhibited in action a similar arrangement, but with 
the block of lime replaced by a flat plate of thorium oxide. In 
this case, the concave electrodes were of such a curvature, and 
were placed so far apart, that the two sides of the thorium plate 
in each case intersected the diverging cone of cathode rays. 
Under these conditions, nearly a square inch of the thoria 
surface on each side of the plate became highly incandescent, 
and a very powerful light was obtained for some minutes at a 
time, but only at a critical and highly unstable degree of vacuum. 
The writer has applied this method to the investigation of the 
comparative luminosity of different mixtures of the rare earths. 
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One form of the tube employed was constructed as shown in 
the diagram, where C C’ are two spherically concave discs of 
aluminium 1'125 inches in diameter and 6 inches radius of 
curvature, These electrodes are placed about 7 inches apart, 
and were connected to the secondary terminals of a 10-inch 
Ruhmkorff coil, the primary of which was supplied through a 
variable resistance, with alternating electric current at 100 volts 
pressure from the main. The tube was connected, through a 
drying-tube containing phosphorus pentoxide to a pair of Toepler 
pumps; and also to a M‘Leod gauge, The mantle M M to be 
experimented upon was mounted on a platinum wire frame, and 
placed between the two electrodes, so that as the electric current 
alternated, and each electrode became in turn cathode, the 
mantle was subjected on alternate sides to cathode ray bom- 
bardment. The curvature of the electrodes was such as to give 
almost parallel beams of cathode rays; so that a considerable 
ring-shaped, and slightly hollow, area on each side of the mantle 
was subjected to the rays, and could be brought to high incan- 
descence. 

A preliminary experiment was made with a mantle of asbestos, 
powdered over in patches with pure thorium oxide. With this 
it was found that, at a suitable degree of exhaustion, the patches 
of thoria became brilliantly incandescent, with an intensity of 
cathode rays that made the asbestos barely red hot. Experi- 
ments were next made with mantles consisting entirely of thoria 
and ceria, both separately and mixed in different proportions. 
These mantles were prepared in a similar manner to the Wels- 
bach incandescent gas mantles, by saturating a carefully purified 
cotton fabric with ammonium nitrate of thorium and cerium, and 
then burning out the cotton. Very thick and closely woven 
cotton lamp-wick, freed from foreign matter by treatment with 
caustic soda, hydrochloric acid, and ammonia, was employed in 
place of the thin fabric usually employed, so that the resulting 
mantle, after burning out the cotton, was very close in texture, 
and fully o°2 inch thick. This was found necessary, as otherwise 
some of the cathode rays passed through the mantle and melted 
the opposite aluminium electrode. 

In order to obtain accurate comparisons between pure oxides 
and different mixtures, the mantles were made in patchwork; 
each complete mantle being made up of two or four sections, 
separately impregnated with different solutions, and then sewn 
together with impregnated cotton before being burnt. The 
mantles were so mounted in the vacuum tube that the cathode 
rays impinged equally upon the portions that consisted of 
different mixtures, so that an equal amount of energy was 
imparted to each sample. 

With a compound mantle prepared in this way, composed 
one-half of pure thorium oxide and the other half of a mixture of 
99 per cent, of thorium oxide flus 1 per cent. of cerium oxide, it 
was found, after exhaustion, that on starting the cathode dis- 
as the thoria pilus ceria heated up to incandescence more 
rapidly, and on stopping the discharge cooled more rapidly, than 
the pure thoria, Further, when kept at fyll incandescence, and 





observed through a dark glass, the thoria plus ceria was Slightly 
more luminous than the pure thoria, though the difference was 
very small—probably not more than 5 per cent. Owing to the 
difficulty of maintaining a constant vacuum, accurate photome- 
trical measurements were not possible ; but the amount of light 
under favourable conditions was roughly estimated at, at least, 
150-candle power per square inch of incandescent surface—this 
being obtained with an expenditure of electrical energy in the 
secondary circuit at about 8000 volts = of approximately 
1 watt per candle. The amount of exhaustion suited to give the 
best results varied with the dimensions of the tube and the 
conditions mentioned below, but it was approximately about 
0°00005 atmosphere; the maximum luminosity being obtained 
when the dark spaces of the two cathodes just crossed at the 
centre of the bulb. Owing to the large amount of gas occluded 
by the mantle, a proper degree of permanent exhaustion was 
very difficult to arrive at, and required continuous pumping for 
many hours with the cathode rays turned on at intervals. Even 
then the conditions of maximum luminosity were exceedingly 
unstable, owing on the one hand to the further liberation of 
occluded gas, and on the other to the rapid increase in the 
degree of exhaustion due to absorption of the residual gas by 
the electrodes. That such absorption probably took place in 
the aluminium electrodes, and not in the mantle, was demon- 
strated by other experiments with a tube in which there was no 
mantle, but only two electrodes of aluminium wire. 

After the cathode rays had been allowed to bombard the 
mantle for a short time, the latter was found to have become 
discoloured where bombarded. The portion which was com- 
posed of pure thoria became dark blue, while the thoria p/us 
ceria became brown. This effect, which appears to be analo- 
gous to those observed by Goldstein with lithium chloride and 
sodium chloride, seems to be due to a partial reduction of the 
oxides by the cathode rays. The admission of a very minute 
quantity of air to the tube while the cathode rays are acting 
on the mantle, and the latter is in parts incandescent, causes 
the discoloration to disappear instantaneously on the incan- 
descent, but not — the cool portions, probably by re-oxida- 
tion of the partially reduced oxides; while the discoloration 
also slowly vanishes in a day or two with the’ mantle cold, if air 
at ordinary ee pressure is admitted to the tube. By 
continuing to bombard the mantle with cathode rays, and alter- 
nately allowing the. vacuum toincrease and letting in small quan- 
tities of air, the discoloration can be made to appear and to dis- 
appear over and over again as often asdesired. At the moment 
of admitting air, the amount of light was found momentarily 
to increase; this being probably due to the increased tempera- 
ture due to the re-oxidation of the partially reduced oxides. 

After repeating several times this process of letting in small 
quantities of air and allowing them to be absorbed, it was found 
that the degree of exhaustion which gave the maximum incan- 
descence had altered from 0'000047 to o'o00112 atmosphere, as 
measured by the M‘Leod gauge. Similar effects were obtained 
with a tube containing no mantle, but only aluminium wire elec- 
trodes ; the inference being that some change takes place in the 
residual gas which renders it less conducting. 

At a higher degree of exhaustion than that which produced 
incandescence of the mantle, the pure thoria was found to 
fluoresce blue, and the thoria f/us ceria with a yellowish light. 
The fluorescence in each case was much less bright when the 
oxides were white than when they had become discoloured by 
previous bombardment. With very high exhaustions, the thoria 
plus ceria fluoresced the more brightly; at lower exhaustions, 
the pure thoria gave the brighter fluorescence. 

On the suggestion of Mr. W. Mackean, the tube was pumped 
up to a very high vacuum, and oxygen admitted. A similar 
experiment was made with hydrogen ; the tube being completely 
filled with the gas, and then pumped to the proper degree of 
exhaustion. Though at low exhaustions these gases gave dis- 
tinctive appearances to the discharge in the tube, no difference 
in the behaviour of the mantles with them and with air could 
be detected when once the vacuum reached the degree required 
for producing incandescence of the mantle. 

Turther experiments were made with a similar tube containing 
a compound mantle made up of four sections, composed as 
follows: (1) pure ceria, (2) pure thoria, (3) 50 per cent. thoria 
and 50 per cent. ceria, (4) 99 percent. thoria aud 1 per cent. 
ceria, With an intensity of cathode rays that gave a brilliant 
light with Nos. 2 and 4, Nos. 1 and 3 were found to give practi- 
cally no light, becoming barely red hot; while, as before, No. 4 
was found to give slightly more light than No. 2, and to heat up 
and cool more rapidly than the latter. 

These experiments show that thoria and ceria, both alone 
and mixed, behave quite differently when heated by cathode ray 
bombardment than when heated in a bunsen flame. In the 
latter, 99 per cent. thoria flus 1 per cent. ceria gives many 
times as much light as pure thoria alone; while, when incandesced 
by cathode rays of equal intensity, the difference, though in a 
similar direction, is exceedingly small. Again, in the flame, pure 
ceria gives about the same amount of light as pure thoria ; while 
with a given intensity of cathode ray bombardment, thoria 
gives a brilliant light, while ceria gives practically none. 

In arriving at ‘any finally satisfactory theory of the lumi- 
nescent properties of the rare earths, these results with cathode 
rays, which differ materially from those obtained by other 
methods of heating, will require to be taken into account. 
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BRITISH ASSOCIATION OF WATER-WORKS ENGINEERS. 





We complete to-day our report of the proceedings at the 
annual meeting of this Association by giving a résumé of the 
paper read by Mr. W. G. Peirce (Richmond) and of the dis- 
cussion thereon. The subject was— 

AUXILIARY TOWN SUPPLIES. 

In his introductory remarks, the author reminded the mem- 
bers of references which were made to the question of dual 
—— at the Nottingham meeting of the Association, and also 
called attention to information which he had obtained from Mr. 
D. M. F. Gaskin and Mr. J. T. Rodda. Within the scope of a 
paper, the author could not enumerate all the towns at present 
economizing the domestic supply by the dual system; and there- 
fore he limited himself to four examples—two using salt water, 
and two river water. 

He first described the complete road-watering and sewer- 
flushing installation at Bournemouth, from particulars furnished 
by Mr. F. W. Lacey, the Borough Engineer. It appears there- 
from that it consists of about 20 miles of distributing mains, and 
two compound condensing steam-engines, drawing water direct 
from a pump from the sea, and forcing it through two 6-inch 
rising-mains to two towers at a height of about 175 feet Ordnance 
datum. The quantity of water used for the purposes named 
averages 21'75 gallons per head of the population per day. The 
flushing of sewers receives the greatest possible attention. There 
are 45 automatic flushing-tanks at the dead-ends of sewers, with 
a discharging capacity of 600 gallons in from 1} to 3 minutes 
after starting, In addition, the dead-ends of every sewer (about 
120 in number) are connected with the salt-water mains by 3-inch 
sluice-valves, discharging from 200 to 300 gallons per minute. 
The water used for domestic supply averages 25 gallons per day, 
making a total consumption, including domestic water, of nearly 
47 gallons per head per day. 

Mr, J. W. Cockrill, of Great Yarmouth, furnished the following 
particulars respecting the auxiliary salt-water installation for 
private baths, street-watering, flushing drains, and extinguishing 
fires in the town. The Council, prior to establishing their own 
sea-water works, used to pay 1s. per 1000 gallons to the local 
Water Company, while the cost of their own enterprise is 14d. 
per 1000 gallons, which covers all expenses, including repayment 
on a 30 years’ basis. During the first few years, only 40 million 
gallons were raised each year ; but forthe past eight years above 
100 million gallons have been pumped per annum, It has been 
determined to spend £3000 on new pumps, to be driven by elec- 
tricity, capable of raising 25,000 gallons per hour, so that the 
available supply will be doubled (200 million gallons a year), and 
the cost reduced from 1}d. to 1d. per rooo gallons. 

Mr. Arthur Peirce, son of the author and Assistant-Engineer 
to the Corporation of Calcutta, says that city affords a typical 
example of the successful adoption of the dual supply. The 
works for the water supply are some 14 miles distant, at Pulta, 
upon the banks of the Hooghly, and the water necessitates 
large settling-tanks and filter-beds. The distance of the intakes 
from the city is rendered necessary by the fact that tidal action 
carries brackish water some distance above Calcutta. The 
expense of delivering water to the city being considerable, it was 
determined to provide a separate supply of unfiltered water. A 
pumping-station was erected on the banks of the Hooghly in 
the heart of the city, and a separate system of pipes laid. The 
scheme came into operation in 1874, the works having cost 
Rs, 238,224 for a potential supply of 2 million gallons per day— 
with the rupee at 2s. equalling {11 18s. per 1000 gallons of 
daily supply. In 1883, it became necessary to remove the 
pumping-station ; and the opportunity was taken advantage of 
to provide new and improved machinery of greater power, and 
an extension of piping for a daily supply of 44 million gallons at 
a cost of £18 7s. per 1000 gallons of daily supply—the supply of 
filtered water at this time (1884) being above 20 million gallons 
per day. At the time this information was furnished (August, 
1898) £50,000 was being spent on the extension of the installa- 
tion. The improvement thus inaugurated will, it is thought, 
have a beneficial effect upon the health of the town by the more 
systematic flushing of the branch sewers. The cost of the 
filtered water supply, including all charges and interest on 
loans, amounts to 2'4 annas, against 4°4 pies for the unfiltered 
supply with the rupee at 1s, 4d. (4 pies=}d. and 1 anna=1d.). 

The author next dealt with his own works at Richmond, Surrey. 
The dual road-watering and sewer-flushing system was introduced 
in the summer of 1883, when, owing to the insufficient supply of 
water available for domestic use, road-watering from this source 
was stopped. In consequence, the author erected a small direct- 
acting pump, g in. by 5} in. by 12 in., in the boiler-house, and 
connected it up with an old 3-inch disused main of the South- 
wark and Vauxhall Water Company, leading to the corner of 
the main street in thetown. Here it supplied a fire hydrant for 
the purpose of filling the water-carts. As time went on, a further 
extension became necessary; and an additional section of the 
old Southwark main was requisitioned, and hydrants fixed for 
facilitating the road-watering more completely. With this 
extension, sewer flushing on a systematic plan was inaugurated ; 
and having seen from this small beginning how satisfactory 
and economical the constantly-charged and high-pressure dual 


System of mains had proved, the author advised making the 


auxiliary system.a permanent institution, and proposed laying 





new mains on future extensions, and to replace those requi- 
sitioned and on hire. The borough at this time was growing 
fast; Kew, Petersham, and North Sheen being added. Not- 
withstanding that these places were within the Southwark 
Company’s district of supply, the Corporation, for economical 
reasons, decided to extend the auxiliary service to the added 
parts for road-watering and sewer-flushing; and the water was 
charged for by meter at the rate of 6d. per 1000 gallons—the 
Water Company’s charge having been 84d. 

The advantage and economy to Richmond has been consider- 
able. The auxiliary supply mains being under a constant 
pressure nearly double the domestic-supply pressure—varying 
between 8o lbs. and 120 lbs. per square inch—has proved of great 
assistance in extinguishing fires, and in saving time in filling 
water-vans, and for garden watering and a variety of business 
uses, The charge for the water is 6d. per tooo gallons when 
taken by meter, and for garden watering by area up to 600 square 
yards (ranging from 8s. to 20s. per annum), and above this area 
by meter at 6d. rer rooo gallons. The Corporation Highwav 
Department pay {1000 per annum for all the water required 
within the parish of Richmond. With regard tosewer flushing, 
this is regularly attended to by two men constantly engaged in 
the service ; and not being metered for this purpose, the water 
is liberally drawn upon. 

There is without doubt, in the author’s opinion, a distinct 
advantage as regards economy in a dual supply, and more 
especially in having fresh water, as against sea-water, even 
allowing that salt water can be used the whole year round for 
sewer-flushing and other sanitary purposes, and is not therefore 
a summer installation only. With river or any other than sea- 
water, there is always a constant demand. In his own case, 
the total quantity of water pumped for the supplementary 
service in the year ending March 31 last was 70,598,066 gallons, 
averaging 193,419 gallons per day. The maximum consumption 
during July and August reached an average of 272,654 gallons 
per day; and the minimum during January and February 
averaged 146,779 gallons per day. The total consumption of 
water, including the domestic supply, during the year was 
285,337,900 gallons, averaging 781,747 gallons per day, with a 
maximum during the months of July and August of 946,561 
gallons per day, and a minimum for January and February of 
677,561 gallons per day; so that nearly one-fourth of the total 
service is provided by the auxiliary supply, and is still increas- 
ing. The garden-watering services are now laid on free of cost 
up to the boundary of private property. 

The author gave the following particulars as to the cost of the 
auxiliary installation as at present constituted :— 

Two Worthington type pumps (each capable of pump- 
ing 300 gallons per minute) complete, including 
erection, suction-pipes,and connections, with ex- 
isting 6-inch rising-main, steam, vacuum, and 
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Two depositing wells, 5 feet diameter by 30 feet depth, 
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Two 6-inch syphon pipes laid from wells to the bed of 
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One 4-inch cast-iron syphon for connecting the two 

WN 6 sa en wo ole Sel a ea) alate Se 600 
Total value of mains, 15 miles 33 yards, as laid by Cor- 

poration wcrkmen . . 6123 17 


Sixty-one 24-inch fire brigade hydrants, fixed complete 213 10 7 
Eighty-nine flushing branches oie oS 314, 16 9 
£76890 4 0 
The working expenses and capital account on the auxiliary 
service for the year ending March 31 last is based on an esti- 
mated capital expenditure of £7600 :— 


Interest, say at 8 per cent. per annum on £7600 for 








MA WOON S606 6) o ord eo Lee -aiae a oO 
Rent of pipes in River Thames, perannum. .. . 25 0 0 

Coal (Nixon’s), allowing 10 lbs. per 1000 gallons, at 
17s. 7d. per ton oa Se aUee eo es” See ES 
Repairsto machinery Ac... « «se in 6 le ee 509 0 Oo 
Oil, tallow, waste, packing,&c. . . . .« « « + 20 0 O 
Extra labour (cleaner for works) . 2. « « «© © + 65 7 0 
£1034 13 0 


The estimated cost per tooo gallons for pumping 70,598,066 
gallons, including repayment of principal and interest on loans 
for the past year equals 33d., and, not including the repayment of 
capital expenditure, 1°45d. per 1000 gallons. 

The estimated income for the past year derived from the 
auxiliary water service was as follows :— 

Highway Department for road-watering and sewer flush- 
ing, which also included street works not metered £1000 0 Oo 
2 





Ninety-five garden supplies charged on area. . . 9 7 
Highway Department added areas, 4,081,100 gallons at 
6d, per 1000 gallons . ie det ea ee a 
Water for trade purposes, gardens, water-motors, &c. 
19,786,100 gallons at 6d. per tooo gallons . . . 494 13 0 
£1676 o 8 


Whatever arguments may have been made against the dual 
supply system, the author hoped he had made it clear that— 
under certain conditions, and where authorities are working with 
only a narrow margin of domestic supply, and where no increase 
of supply can possibly be expected within the boundaries of the 
authorities—an auxiliary plant might advantageously be adopted, 
and the necessity for going further afield averted for many years. 
The cost of the dual system is infinitesimal as compared with 
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the cost of a new establishment which must probably be set up 
some miles from the town, and from which an additional supply 
is only required for (say) three months in the year. As an 
instance, at Richmond the consumption for nine months in the 
year does not exceed 27 gallons per head of the population for 
all purposes ; whereas during a few weeks of the summer 42 gal- 
lons per head is an absolute necessity. In most places water 
unfit for domestic purposes is abundant; and the only question 
is whether, if obliged to put up a new and separate pumping- 
station at a distance from the principal works, it will pay to 
introduce a dual supply. As such a case, Bournemouth may be 
cited, where a small pumping-station has been put up in the 
public gardens, and so designed as not to offend the eye or 
prove a nuisance to the public. Gas-engines were first used at 
that station, but steam power has since been substituted. 


Discussion. 


Mr. E. A. B. Woopwarp (Wolverhampton), in moving a vote 
of thanks to the author, remarked that it was not every town 
which was so situated that they could adopt an auxiliary supply 
of salt or river water. But at the same time the subject was one 
which was worthy of serious consideration. 

Mr. H. Preston (Grantham), having inspected Mr. Peirce’s 
auxiliary installation, was perfectly satisfied he had accomplished 
all he claimed in the paper. He had himself felt that to water 
the streets and flush the sewers with pure water, which had cost 
so much brain power and money, was a waste; and if it were 
possible, it would certainly be advisable to have a secondary 
supply for these purposes. There were, however, some objec- 
tions to a dual service. Where, for instance, there were two 
mains in a street, it was quite possible for the wrong one to be 
tapped, and great mischief might thus be caused. Then children 
might drink the inferior water from garden taps; and this might 
be detrimental to their health. Where a dual supply was pro- 
vided, in his judgment it should only be used for flushing sewers, 
street watering, and manufacturing purposes, and should not be 
supplied to dwelling-houses under any consideration. He had 
pleasure in seconding the motion. 

The motion having been unanimously passed, 

Mr. W. A. Ricnarpson (Birkenhead) observed that the question 
of dual supplies turned entirely upon the points of cost and 
distance from which the auxiliary water would have to be carried. 
Where they had nothing but wells to depend upon, such a scheme 
would not be practicable. 

Mr. A. CuRISTIE (a member of the Richmond Town Conncil) 
said they were proud of their Water Engineer, who had done a 
great deal for the water supply of the town. The auxiliary 
service was especially useful, because the domestic supply was 
rather limited. Only at the previous Council meeting, it was 
decided that for garden purposes the river water should be laid 
on free up to the premises; and this had produced a large 
number of applications. This would not only result in a great 
saving of pure drinking water, but would bring in a considerable 
revenue. No such accident as that suggested by Mr. Preston 
had — at Richmond; and he did not think it was probable 
it would. 

Mr. H. Asuton Hit reminded the members that at a previous 
meeting Mr. Kirby, of Batley, stated that he had a dual system ; 
but he supplied the same quality of water in both mains—one 
containing water at high pressure for fire extinguishing and 
trade purposes, and the other water at a lower pressure for 
domestic uses. In connection with this question, towns situated 
on rivers had an advantage over sea-coast towns, as salt water 
could not be used in the summer time for garden purposes. 
Alluding to the fixing of private fire-hydrants, he asked the 
author whether it was the practice in his case to charge some- 
thing for the privilege as well as for the maintenance of the 
hydrants, and whether they were sealed. It would also be 
interesting to know, in addition to the particulars given, the 
cost of pumping 1000 gallons per 100 feet head. He thought 
the author had overlooked the use of oil-engines for pumping; 
and he instanced a case where only this type of engine was 
suitable, owing to the locality being an isolated one. 

Mr. HAMLET Roserts (Ipswich) asked for information as to 
the class of boiler Mr. Peirce used, the evaporation duty he 
obtained from the coal for which he paid 17s. 7d. per ton, and 
the effect the river water had upon water motors and mains. 
As to private fire-hydrants, he had about fifty fixed at Ipswich. 
The proprietors had to pay the cost of fixing; and the Water 
Department made a charge of ros, per annum for the hydrant 
and water used. Each hydrant was sealed, and notice had to 
be given before it was broken. 

Mr. W. Jones (Pontypridd) stated that he had to supply a 
district varying from 100 to 500 feet. He supplied this by 
means of one main; and he had some difficulty in maintaining 
sufficient pressures during dry seasons. Another trouble he had 
had was due to the local Councils not being careful in appoint- 
ing men who would exercise care in taking water from the 
mains. Only recently one of the men, in drawing water from a 
main (he believed through carelessness), broke a hydrant, and 
deprived a large district of water. Regarding fire-hydrants, he 
had been called upon to fix a hydrant in a timber yard; and, 
in endeavouring to come to an arrangement with the owner, he 
(Mr. Jones) suggested he should pay ros, 6d. a quarter for it, or 
£2 28. per annum. The owner challenged his right to make a 
charge for the use of the hydrant, arguing that the Company 





were compelled to supply water for fire purposes free of charge. 
He should like to know whether water coinpanies had the right 
to charge for such conveniences. 

Mr. Percy GRIFFITH (London) said he might venture to reply 
to the last speaker. Unless Mr. Jones’s Private Act excluded 
the clause, he was bound under the General Act to afford a 
constant supply of water, at a sufficient pressure, for fire- 
extinguishing purposes. Turning to Mr. Peirce’s paper, he 
complimented the author upon the very full figures he had 
supplied, which showed that he realized a very handsome profit 
—apparently something over £600—from his auxiliary supply. 
He noticed that in one installation referred to by the author 
gas-engines had been supplanted by steam-engines, His own 
experience, and that of others, was that gas-engines had been 
found most suitable for pumping purposes; and he had never 
heard of any other form of motive power superseding them on 
the points of economy and general convenience. This suggested 
that there might be special circumstances attaching to these 
auxiliary supplies which made a difference. While congratu- 
lating Mr. Peirce on having dealt with the subject in such an 
eminently practical way, he said there were probably some 
present who, like himself, would have welcomed a little reference 
to the general theoretical deductions which were capable of 
being drawn from the author’s own experience. Some of them 
were interested in more works than one, and were anxious to 
consider carefully whether the duplicating of the supply would 
be an advantage. He was especially interested in Essex; and, 
speaking generally of that county, he might say the question 
there was becoming an acute one. At Clacton a duplicate 
supply had already been introduced, owing to there not being 
sufficient water under the ordinary supply to meet the demand. 
Of course, Mr. Peirce was fortunate in being on a river, the 
water of which was suitable for all purposes other than drinking, 
without filtration. 

Mr. RicHarpson denied that there was any compulsion to 
supply private fire-hydrants; and consequently a water company 
could make their own arrangements in regard to them. 

Mr. Hivt wished to add that the practice in hisown Company 
was to fix the hydrants on private premises and seal them up; 
but they did not charge ie them, as they did not want to 
accept any responsibility in regard to them. 

The PresipENT (Mr. William Watts) remarked that where 
salt water was used on the streets, and evaporation took place, 
the saline matter must be left behind; and what effect this 
would have upon the streets and shopkeepers he was not pre- 
pared to say. Still, it was one of the points water engineers 
might take into consideration. With regard to the dual system 
of water supply, it seemed to him it would be very advantageous 
to introduce it into districts under the gravitation system. He 
thought Mr. Whitaker would bear him out when he said that 
the flood water of many of the Pennine valleys was much larger 
in proportion to the normal flow of the streams. These flood 
waters came at comparatively rare intervals, but in such large 
volumes that they had little or no conception of the enormous 
amount of water they yielded. He suggested that, if they 
had specially constructed reservoirs in the good sized valleys in 
which the flood waters could be collected, and the normal flow 
of the streams taken care of for the town supply, the former 
could be utilized for purposes other than domestic. In this 
way a great saving would be effected. Regarding Mr, Jones’s 
statement that his district varied in its physical features from 
100 to 500 feet, he was not at all surprised to hear that the 
pressure fell at the top part. If the mains were much larger, 
the hydrostatic pressure at the top of the district would not be 
felt to the same extent. Wherever they had water travelling at 
a velocity through a pipe, they could not have the hydrostatic 
pressure on the one side or the other. The simple remedy was 
to direct the supply to a convenient place, and put down a small 
receptacle into which they could pour the water from the dis- 
trict proper, and thence direct it to the top of the town. 

Mr. PEIRCE, in reply, stated that at Richmond, to prevent any 
accident such as Mr. Preston alluded to, they affixed to the 
taps small enamelled tablets on which it was stated that the 
water was only serviceable for garden use, and unfit for drink- 
ing purposes. ‘Touching the question of economy, he might say 
that, although they were paying off a heavy: loan, they had 
reduced the water-rate to 10d. in the pound. One of the advan- 
tages of the dual system was that of being able to have a high 
and low pressure—the former for fire brigade purposes, and the 
latter for house service, He found this prevented a great amount 
of waste. Where private fire-hydrants were put into closed 

remises, and there was no possibility of the water being used 
or garden purposes, no charge was made; but where a hydrant 
was fixed, and the water was likely to be so used, he put on a 3-inch 
meter, and charged ros. a year, which included the maintenance 
of the meter. As to the cost of pumping the water per 1000 
gallons, he _ it at rathera high figure; but it did not work out 
at quite 13d. per 1000 gallons—that was pumping into the main, 
and maintaining a pressure from 80 to 120 lbs. per square inch. 
The level of the roads varied from 16 to 140 feet Ordnance 
datum. Asto why the gas-engine at Bournemouth was displaced 
by steam power, the reason given to him by the man in charge 
was that the cost of the gas was too expensive. Oil-engines 
could not very well be employed in the middle of a town, as 
they emitted a very unpleasant smell. Respecting the boilers, 
he had no room for horizontal boilers, and so put in old vertical 
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ones. When these boilers were tested some time ago, they gave 
11 lbs. ofevaporation. The river water had no detrimental effect 
on motors or meters. From the information before him, he did 
not think there was any objection to the use of salt water for 
street watering; and there were numerous other purposes to 
which it could be applied. He concluded by acknowledging the 
vote of thanks, 
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Incandescence “Baskets.”—Imray, J.; a1 communication from Julius 
Moeller, of Palmer Street, Westminster. No. 14,191; June 27, 1898. 
This invention relates to the manufacture of ‘‘ incandescent baskets” 
of the kind employed years ago by Clamond and others, and which were 
made by weaving or netting together threads of refractory material produced 
by squeezing a paste of magnesia or other earth through adie. The object 
of the present invention is to obtain the refractory material, not only in 
a state of fine subdivision, but also in such a condition that the finely 
subdivided particles are themselves porous—the result being that the 
basket produced is said to be very light, and when it is incandesced is 
much more luminous than baskets consisting of particles which, however 
finely subdivided, are not themselves porous. 

In order to manufacture a basket made up of porous particles of 
refractory materials, some organic substance having cellular structure— 
such, for instance, as cotton or pith—is impregnated with a solution of 
a salt of the refractory earth, and is incinerated at as low a temperature 
as possible. The ashes are passed through a fine sieve by rubbing with a 
brush. An organic substance, such as starch (or a mixture of starch with 
gluten or gelatine, or wheat flour), is mixed with a solution of a salt of 
the refractory earth, and warmed until it thickens. Itisthen thoroughly 
mixed, and incorporated with the sifted ashes above described, so as to 
form a paste. This paste is squeezed through a die, forming flexible 
threads, which are woven or netted together to form incandescence baskets. 
These baskets are heated in a closed chamber, or in a reducing medium, 
so as to carbonize the organic ingredients; and they are then baked at a 
high temperature in an oxidizing medium or flame, so that the carbon is 
burnt off, and the salt is decomposed—leaving a basket of the earthy 
matter in a porous condition. 





Automatically Varying the Load and Pressure of Gas-Governors. 
—Cowan, W., of Edinburgh. No. 14,225; June 28, 1898. 

In patents No. 9829 and No. 18,855 of 1892, the present inventor 
described his system of regulating the loading and unloading of gas- 
governors by means of the pressure of gas in a remote district. In the 
latter of the two inventions, an electrical means of communication between 
the auxiliary gasholder (or pressure-vessel) in the distant locality and the 
governor—in the gas-works or elsewhere—was described; and it is to 
this part of the invention that the present improvements relate. 

The patentee now proposes to dispense, as far as may be practicable, with 
the wires hitherto employed for electrically bridging the distance between 
the governor-room and the distant pressure-vessel; and to employ a 
system of ‘ wireless telegraphy ” (such as has been at work, experimentally, 
between Bournemouth and the Isle of Wight, and elsewhere), with suit- 
able apparatus and arrangements for the working of the system, and for 
its adaptation to, and combination with, his older system of pressure 
regulation. 
Water-Heating Apparatus.—Simmance, J. F., and Abady, J., of Page 

Street, Westminster. No. 15,084; July 9, 1898. 

The patentees propose the use of an aspirating jet or an exhausting 
fan in the outlet-flues of water-heaters or ‘“ geysers;” the jet being 
formed, and the fan worked, by the water supplied to the heater before 
such water has come in contact with the means provided for heating it. 
They also suggest the use, in connection with water-heaters, of the 
now well-known form of Kern atmospheric burner. 














ay —_—___—_—_ 
Fig. 1 is a sectional elevation of a modification of the common form 
of water-heater, in which the water is allowed to come in contact with 
the products of combustion. The cold water enters at A, and issues in 


the form of a jet along the outlet-pipe B. Its impetus being lost, the , 





water falls to the bottom of the pipe B, and runs back into the heater, 
where its temperature is raised by contact with the heated gases. 

Fig. 2 shows the invention applied to an ordinary coil form of water- 
heater, in which the water is not allowed to come in contact with the 
products of’combustion. The water passes along a spiral tube or coil 
heated by gas. The cold water enters at A, and fills (or it may be im- 
pinges upon) the buckets of the turbine B, causing it to revolve. The 
spindle of the turbine passes through a stuffing-box C, which prevents 
any water escaping into the outlet-pipe. It is fitted with a bevel-wheel 
D gearing into another bevel-wheel E, to the spindle of which is fixed 
an exhausting fan F. The cold water, after passing through the turbine 
(causing it, and consequently the fan F, to rotate), flows down the tube 
G, and into the heater, where, passing through the spiral coil H, it is 
raised in temperature, and passes out at the outlet I. 

Fig. 3 shows an adaptation of the Kern burner (patent No. 294 of 
1897) to the base of a gas water-heater. 





Acetylene Generators.—Bohne, M., of Berlin. No. 15,423; July 13, 
1898. 

The characteristic feature of this acetylene generator is that the gas, 
as it passes from the centre of generation to the place where it is to be 
consumed, is compelled to traverse the portion of the carbide which is 
piled up in a box above the slide cover of the generator, and which is to 
serve for the next following portion of gas to be generated: In this way, 
as the gas comes in contact with the carbide, it gives off its moisture, 
and a superficial calcination of the carbide takes place, ‘The advan- 
tages thus obtained consist, on the one hand, in the generated acetylene 
gas being dried, and, on the other hand, in the fact that the carbide 
superficially calcined by the absorption of water will, as it is subse- 
quently used, not so energetically produce its gas, but will do so ina 
uniform and regular manner.” 
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In the arrangement shown, A is the water-reservoir, and B thedome or 
bell, the cylindrical wall of which extends above the top of the dome so 
that a space is formed above it, which, when filled with water, serves to 
exert a pressure upon the dome. The bell is provided with a central 
tubular insertion, and with a gas-receiving tube, fitted with a sieve- 
shaped bottom adapted to retain the non-reduced carbide. It carries at 
the top the carbide receiver C. At the lower end of this hopper-shaped 
receptacle, a balance D with regulating-rod is provided. Within the 
receptacle C terminates a downwardly bent gas-pipe E, connected with 
the gas-pipe of the dome by means of a sliding joint; and for cutting off 
the communication between the dome and the tubular insertion, a cock 
is arranged in the gas-pipe of the dome. 

The reservoir A is filled with water, and the box C with carbide; and 
the regulating-rod of the balance or rocking device D is put out of contact 
with the bottom of the vessel. If now,on starting the apparatus, the air 
existing in the dome is discharged, or if the withdrawal of the already 
generated gas be such that the dome descends, the regulating-rod will 
strike against the bottom, and cause the balance to turn, so that carbide 
is thrown into the water. Thegeneration of gas thus effected causes the 
dome to ascend. As the generated gas, saturated with moisture, can only 
escape by passing through the column of carbide resting on the balance- 
device D (which column is always supplemented from the carbide recep- 
tacle C, and serves for the subsequent generation of gas), the generated 
gas gives off its moisture to the carbide, and is utilized in a dry state. 
The moisture given off to the carbide, causes a layer of lime to be formed 
upon the surface of the carbide ; and this layer, during the subsequent 
use of the carbide, prevents the gas from being generated too rapidly. 
The generated gas, dried by giving off moisture, passes through the pipe 
E into the space with in the dome, and into the gas-receiving pipe. From 
the latter, it passes through a discharge-pipe M to the place of consump- 
tion. Prior to the generation of gas, petroleum would be poured into 
the gas-receiving pipe, so as to prevent the water from coming in contact 
with the dried gas. 


Incandescent Lighting Apparatus.—Léry, J. B. de, of New York. 
No. 19,167 ; Sept. 8, 1898. 

This invention mainly relates to an incandescence gas-burner, whereby 

great efficiency is attained, and the replacing of injured portions of the 








1748 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &e. 





[June 27, 1899. 





incandescing body is accomplished without the necessity of renewing 
the entire incandescing element. The invention also includes details of 
construction relating to the means for supporting the incandescent 
material. 

The illustration shows a perspective view of the complete burner, and 
a side elevation with parts broken away. In patent No. 9940 of 1897, 
a burner was described in which the incandescing material was in the 
form of a continuous tufted ring made up of layers of incandescing 
material bunched and pressed together at their upper edges, and leaving 
the lower edges free and more or less separated, so as to permit the heat 
of the flame to enter. The gas-outlets were in a drum of smaller dia- 
meter than the ring of incandescent material ; and the flames projecting 
from the sides of it impinged against the lower edges of the ring. The 
patentee has since learned that, ‘while all the benefits of the mutual 
support of the layers of the incandescent material are obtained by this 
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construction, there still remains an obstacle to the highest state of incan- 
descence, which is the fact that the tufts are so crowded together that 
there is not sufficient freedom for the circulation of air round about those 
portions of the burner which furnish the incandescence.” He therefore 
proposes to retain the ring-like shape, and separate the tufts or bunches, 
so as to provide a free air-space between the adjacent tufts. In patent 
No. 2365 of 1898, a particular form of tuft that might be used singly or 
with others bunched together, was described ; but in this case the means 
for conveniently supporting and replacing the single tuft were not-speci- 
fied. In the present instance, the inventor claims what he now believes to 
be the most practical and efficient form of burner of this class that can 
be devised; and ‘ while the difference of construction over the two cases 
above referred to are not great, yet those differences, such as they are, 
afford distinctly advantageous results.” 

The frame upon which the incandescent bodies are supported consists 
of a central hub, from which radiate a series of arms or spokes, on the 
outer ends of which the tufts of incandescent material are hung. The 
gas flows from openings in a drum arranged concentrically below the 
support for the tufts; and it is of a less diameter than the ring of tufts, 
so as not to cut off the rays of light. The circumferential distance 
between the extremities of the arms is such as to afford an open space for 
the circulation of air round each tuft; and ‘since the entire lower por- 
tions of the tufts are thereby brought to a higher state of incandescence, 
the spaces between the tufts, when the burner is in operation, become 
— and the burner has the appearance of a continuous ring of 
light.” 

The burner is said to be admirably adapted to street lighting, on 
account of its ability to resist shocks and jars without breakage; and in 
case a tuft is injured, the burner is not rendered useless, for those 
remaining will continue to furnish light. An injured tuft may be 
replaced by a good one without interfering with the others; and this is 
an important advantage of the invention, for in the earlier form of this 
burner, while it was possible to separate an injured tuft from the others, 
it could not be done without the greatest care and sometimes not at all, 
because after burning awhile mantles in contact with each other are 
likely to become welded together. 

The tufts of incandescent material here referred to are preferably 
those of the character described in the patents already named —that is to 
say, ‘they are made of the usual fragile layers as sheets folded or placed 
together in such a way as to bring them into supporting contact with 
each other at one edge, while they are separated at the other edge to 
admit the heat of the flame.” 


Anti-Vibrators for Incandescent Gas-Lamps.—Smith, R. H., of 
Victoria Street, 8.W. No. 24,956; Nov. 26, 1898, 

This device for preventing vibration in incandescent gas-lamps is 
placed below the burner so that the vibration may not affect the steadi- 
ness of the flame, but above the gas tap or cock, so that the manipulation 
of the tap or cock shall not shake the mantle. 

The device consists essentially of a conical or cup-shaped hollow piece 
of metal, across whose base are clamped ‘thin non-metallic flexible 
sheets or diaphragms of a material impervious to gas, and having a low 
modulus of resilience.” Either the tap is attached to the centre of the 
sheets and the burners to the metal cup, or else the burner is fastened to 
the centre of the sheets and the tape to the metal cone. The material 
of the flexible sheets is of a kind not to be affected to an injurious degree 
by contact with gas, or by such heat as reaches it by conduction or radia- 
tion from the burner above it, i 

In some descriptions of lamp, a thin sheet of vulcanized rubber, with 
or without canvas webbing, serves the purpose; but when the disc is 
exposed to more heating, ‘‘ asbestos sheet,” with or without rubber, 
canvas, or metallic webbing, is more suitable. Thismaterial, in the form 
of thin sheets clamped at their edges only, has also the advantage of 


transmitting less vibration than does rubber. Thin leather thoroughly © 


saturated with oil or fat may also be used for the flexible discs; as may 
any kind of sheet which is impervious to gas, which is without high 
resilience, and which is chemically and physically unaffected to an in- 
jurious degree by contact with gas or by moderate heating. 





The metal cone or cup may be placed (as shown) with its broad base 
and the flexible sheet or sheets at the top; but the patentee generally 
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prefers the inverted position with the base downwards—this position 
giving the sheets greater protection from the heat, and also affording to 
the burner more stable support. 


Regenerative Gas-Burners.—Maturin, D. C., of Earl’s Court, W. 
No. 2371; Feb. 2, 1899. 

The patentee proposes to fix a return-pipe to the neck of the burner, 
through which the gas has to flow before it can reach the point of com- 
bustion ; the upper end of the return-pipe being of ring or other shape 
within or outside the chimney. If within the chimney, it is preferably 
arranged in or above the top of the flame, with an internal opening for 
the free passage of the products of combustion ; if outside the chimney, 
it can be about level with the hottest part of the flame, where the ring 
is gradually heated by conduction, instead of directly, as by the former 
method. 


Fig.t. 





















































Fig. 1 is a sectional elevation of an argand burner with the gas- 
heater flow-and-return tube within an inner chimney, and having a gas- 
heating chamber at the top. 

Fig. 2 is a part sectional elevation of an argand burner with the gas- 
heater tube having a ring top with an inner chimney. 

Fig. 3 is an elevation of such a burner with the gas-heater tube outside 
the inner chimney ; the upper part of the gas-heater tube being of ring- 
shape, with the return leg affixed to the neck of the burner proper where 
the direct flow passage is blocked, in order that the gas in its travel is 
diverted. 

Fig. 4 is a part sectional elevation of an argand burner with two gas- 
heater tubes springing from the neck, and rising up outside the inner 
chimney, where they are bent over and terminate in a bulb, within which 
“the gas can be expanded by the heat of the flame, and so become thinner 


and rendered more adapted for perfect combustion than by the previously 


referred to ring-tubes.” 

The patentee prefers in each case to employ two chimneys (as indicated), 
“ because the air to support combustion is rarefied before reaching the 
flame, and, in addition to be the better prepared for supporting com- 
bustion, it produces by its steady gentle flow a more regular and equable 
flame without risk of flicker or jump—the light being of great brightness 
and purity, with plenty of diffusion properties.” 





Acetylene Generator.—Combier, A., of Pierre Bénite, France. No. 
6925; March 30, 1899. 

As shown, the generator is formed of a double reservoir with a single 
bottom ; the interior reservoir receiving the water to react on the carbide, 
and the exterior one the gas-bell, which ascends anddesendstherein. In 
the middle of the upper part of the bell is an automatic feed-hopper for 
the carbide, tapering downwards, and having at its lower end an open- 
ing. A rod passes through the opening, and carries two valves in the 
form of spheres, one above the other below the opening. The valves are 
spaced for a distance apart equivalent to the amount ofa single charge of 
carbide. To relieve the valves from the superincumbent weight of the 
carbide in the hopper, a roof-like shelter is suspended near the mouth of 
the hopper ; so that it lies over the valve with only sufficient space left 
around the edge to permit carbide to leave the hopper. A gas-tube rises 
within the bell; while funnels on the opposite side are provided to fill the 
two compartments of the double reservoir. 
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The parts being in the position shown (the reservoir compartments 
being charged, and the hopper also, and the latter closed, while the bell 
is held by the pins H and plates J in such a position that the valve closes 
the hopper below), the plates J are now folded down and the pins H 
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released. The bell will then fall, and carbide will pass under the valve, 
which cannot fall further owing to it resting on the end of the central 
pipe. Carbide thus falls into the water, and gas is developed, which 
raises the bell, allowing the valve to again fall on its seat so that the 
supply of carbide is stopped. That which has fallen, being not yet 
exhausted, is presumed to be sufficient to provide a full charge of gas; 
and when the latter has been used, the bell, in falling; will eventually 
pass again below the position illustrated, another charge of carbide will 
fall, and the process will be repeated unless the fall of the bell is limited 
by the engagement of the plates J and pins H. 


Gas and Other Fluid Meters.—Greenall, J., of Leeds. No. 4886; 
March 6, 1899. 
This is a modification of. the patentee’s well-known type of meter, in 
which two pistons actuated by a rocking beam are employed for mea- 
suring the gas. 
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The illustrations show a sectional elevation of such @ imetér, and sec- 
tional ‘plans on the line XX and YY.°-°° °°" ee i 





A and B are two cylinders, having inner portions which form annular 
spaces C and D at the bases. Bells E F are situated within the cylin- 
ders, the lower ends immersed in glycerine seals in C D; thus prevent- 
ing the gas to be measured from passing between the opposite sides of 
the bells. The bell E is suspended by a piston-rod G, passing through a 
stuffing-box, and connected with one end of a rocking beam K, mounted 
on a bracket L.- The opposite end of the lever carries an adjustable 
weight, which balances the bell E and parts connected with it. The bell 
F is suspended by a piston-rod M, which (passing through a stuffing-box) 
is connected with a rocking beam N, also fulerumed on the bracket L, 
and the opposite end of which carries an adjustable weight to balance 
the bell F and its parts. 

The rocking beams are formed with arms or triangular extensions on 
their upper sides, and are connected by reds H and J with an adjustable 
pin of a crank P, which has a circular motion, and is carried on the 
extremity of a crank-shaft R. The rising and falling of the bells E and 
F therefore communicate mofion to the shaft; and as the bell E is set 
half a stroke in advance of the bell F, no dead-point is obtained in the 
crank. The arms enable the crank-shaft to be situated in the centre of 
the meter; and the advantages obtained by this central situation of the 
crank-shaft are duly set forth. 

V is a box in which are the valves S and T; and the crank-shaft R 
passes into the box through a stuffing-box. The slide-valves 8 and T 
are situated over their respective bells E and F, and are actuated through 
connecting-rods from cranks set in position a quarter of a revolution 
apart. The gas entering the valve box is fed alternately on opposite 
sides of the bells E and F—thus causing them to rise and fall like the 
pistons of a steam-engine ; and the movement of the bells imparts the 
necessary motion to the crank-shaft, and thence to the slide-valve; 
while the gas that is expelled through the passages to the outlet- 
pipe represents the supply from the meter after its quantity has been 
duly registered. The amount of gas passed per stroke therefore depends 
on the length of stroke given to the bells E and F; and this may be 
regulated by adjusting the pin in the crank P. The movements of the 
crank-shaft are communicated to counting mechanism, and this may be 
conveniently performed by means of a slotted crank and shaft. 


Gas-Heating Furnaces for Inclined Retorts.—Derval, E., of Paris. 
No. 7526; April 10, 1899. 

The patentee remarks that, since their introduction for the manufacture 
of illuminating gas, inclined retorts have not given very good results, 
chiefly in consequence of the difficulty of heating them economically and 
regularly. Furthermore, the necessity there has been of placing the 
combustible gas-producer in such position that it projects beyond the 
retort-bench, in order to have space enough for the regenerators and the 
smoke-flue, has rendered it very difficult to construct the furnaces pro- 
perly. In some installations, the charging of the producer and the 
cleaning of the fire-bars have been done behind the retort-benches ; but it 
has then been necessary to make use of a special floor or platform for 
charging the producers, so that there were required three different stages 
—one for charging the retorts, one for charging the producers, and one 
for discharging the coke. 

It will be seen from the engraving (next page) that the gas escaping at the 
bottom of the producer can be raised toas high a temperature as may be 
required by the introduction of a sufficient quantity of air; and by regu- 
lating this first admission of hot air by the damper provided for the 
purpose, ‘“‘ the bottom of the retorts can always be raised to the required 
temperature.” As regards their upper part (which does not require to be 
raised to so high a temperature for a good distillation), it is only neces- 
sary to open appropriately the damper which regulates the second inlet 
of hot air. The small inlets-for air at each side of the charging opening 
of the producer are simply for partly turning the gas in the producer 
when, for example, in consequence of the employment of coal as fuel, the 
distillation is not perfect in the retort placed directly over the producer. 

The patentee says he attaches great importance to the use of this 
arrangement of furnace; for it enables him to obtain not only a very 
regular heating of the retorts with coke, coal, or tar, but also a notable 
reduction of the quantity of fuel consumed, in consequence of the better 
utilization of the heat of the flame or of the products of combustion. 
Furthermore, the suécessive combustion to which he subjects the gases 
before sending them to the regenerator, prevents the cutting action of the 
fire on the retorts ; and the duration of the latter is thereby increased. 

This method of heating may also be applied to furnaces of seven and 
eight retorts; also to furnaces having only two vertical rows of retorts— 
furnaces with two, five, and six retorts. In the latter case, the pro- 
ducer is placed at the side of the furnace, under one of the lower retorts. 
For furnaces having two horizontal rows of retorts, it is sufficient to omit, 
in furnaces with seven, eight, and nine retorts, the second row of retorts, 
without altering the furnace or the position of the producer. 

Sliding of the retorts and leakage of air through the front walls are 
prevented by the employment of a covering of cement, in which are em- 
bedded the horizontal iron bars which hold in place the cast-iron mouth- 
pieces of the retorts. The ends of these bars are held by small bands of 
iron riveted to the stanchions, and other supporting ironwork of the 
retort-bench. This ironwork does not project at all beyond the face of 
the retort-bench, which is a great advantage when the removal of the 
coke is effected with waggons or a quenching conveyor is employed. 

The patentee prefers to arrange the ascension-pipes and hydraulic 
main for inclined retorts in a manner which differs entirely from what 
has heretofore been employed. In retort-benches for illuminating gas, 
the ascension-pipes which convey the gas from the retorts to the hydraulic 
main are, he says, usually arranged vertically—whether the hydraulic 
main is placed in front or not of the face of the benches or furnaces. 
The result of this is that the weight of the pipes acts directly on the cast- 
iron mouthpieces, and tends to detach them from the retorts. Further- 
more, the pipes being very close to the face of the bench or furnace are 
greatly heated, and the tar deposited in them prevents the free escape of 
the gas. To obviate these inconveniences, he inclines the ascension- 
pipes; ‘and places the hydraulic:main at a tolerable distance away. By 
these means “ the weight of the ascension-pipes acts much less power- 
fully on the mouthpieces of: the retorts; and as the pipes diverge from 
the face-of the: furnaces, their contact with. the cold air prevents the 
deposit of the tar in them, and the obstructions occasioned. thereby.” It 
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Dervat’s PatENTED ARRANGEMENT, SEE Last Pace. 


is also obvious that, «‘ instead of contributing to the sliding downwards of 
the inclined retorts, the pipes oppose such sliding, since they bear against 
the face of the furnace by the intermediary of the small feet cast on the 
upper part of the cast-iron elbows a little below the cleaning plugs.” 


APPLICATIONS FOR LETTERS PATENT. 
11,135.—Worsnopr, C. W., ‘‘ Acetylene lamps.” May 29. 
11,157.—Bzesg, R., “ Self-lighting gas-burner.”” May 29. 
11,263-4-5.—ABEL, C. D., ‘‘Two-stroke gas and oil motor engines.” 
A communication from H. Eckhardt. May 30. 

11,318.—Marn, R. B. & A. P., and SHersurn, W. H., “‘ Gas-stoves.” 
May 31. 

11,431.—Livesey, G., ‘‘ Street-lamps.” June 1. 

11,474.—Coruier, F., and Carey, T., ‘Protector for the prevention of 
breakage of incandescent mantles.” June 2. 

11,483.—THE Reap-Hotimay AcETYLENE Company, Lrp., Carpno, W., 
and ARUNDEL, H., “ Purification of illuminating gas.” June 2. 

11,491.—Porrer, W. G., ‘‘Gas-burners.” June 2. 

11,494.—Hizere, E., “‘ Acetylene generators.” June 2. 

11,537.—DermeL, F., ‘‘ A portable igniter for gas-lamps and gas heat- 
ing apparatus.” June 2. 

11,551.—THompson, W. P., “ Acetylene lamps.” A communication 
rom T. Morin and A. Straguin. June 2. 

11,593.—Kerrn, J., ‘‘ Gas or air compressors or pumps.” June 5. 

11,638.—Ray, I., and Jonzs, H., “Obtaining gas from fluid hydro- 
carbon.” June 5. 

11,639.—Ratpu, J., and Jorpan, J. A., ‘‘Gas-cookers.” June 5. 
“ 11,653.—Arminaton, C. F., “‘ Incandescent mantles for gas-burners.” 

une 5. 

11,727.—Granam, M., “ Elevating and conveying machinery.” June 6. 

11,790.—Gasarpo, A., ‘“‘Gas-motors.” June 6. 

11,850.—Rrorpan, D. V., ‘Incandescent gas-mantles.” June 7. 

11,868.—GuiiavME, N. A., “ Apparatus for washing gas.” June 7. 
- 11,884.—BenpeEr, O., and Durst, F., ‘‘ Acetylene producing machine.” 

une 7. 

11,893.—James, R. W., ‘‘Carburetting appliances.” A communication 
from E. Zimmermann and E. Mégret. June 7. 

11,939.—Hart ey, J., ‘‘ Supporter and extender for incandescent gas- 
mantles.” June 8. 

11,951.—Kmxvess, R., “‘ Holding incandescent mantles upon their 
burners.” June 8. 

11,960.—Verwer, C., ‘ Acetylene lamps.” June 8. 

11,980.—Emmerson, G. W., ‘‘ Acetylene gas-generator.” June 8. 

11,993.—Scuneier, B. von, “ Steam and gas filter.” June 8. 
* 12,012.—Exuiort, C., Damp, G., and M‘Dang, J., “‘ Cleaning or scraping 
ascension-pipes.” June 9. 

12,047.—Boutt, A. J., “‘ Manufacture of water gas.” A eommunica- 
tion from E. Fleischer. June 9. 

12,048.—Hin1, H., ‘‘ Incandescent mantles.” June 9. 

12,053.—Tuorn, F. S., and Hoppie, C., “Generating and storing 
acetylene gas.” June 9. 

12,077.—M‘Kzan, W., ‘‘ Incandescence mantles.” June 9. 





12,087.—Boutt, A. J., ‘‘ Production of acetylene gas.”” A communica- 
tion from P. Dumont. June 9. 
12,139.—GuiitaumE, N. A., ‘“‘Gas-generators.” June 10. 
12,150.—Lfry, J. B. de, ‘‘ Incandescent gas-burners.” June 10. 
12,195.—Sprence, W. L., “Air and other gas heating furnaces.” 
June 12. 
12,210.— Haran, B., ‘‘ Burners for acetylene and other gas.” June 12. 
12,244-5.—LancHEsTER, F. W., ‘Gas and oil motors.” June 12. 
12,273.—Kennepy, J. E. & H. L., ‘‘ Gas-meters.” June 13. 
12,295.—GuitiauME, N. A., “ Purifying gas.” June 13. 
12,303.—IssEts, F. G. M., ‘‘ Generating acetylene gas.” June 13. 
12,339.—RosEnTHAL, A., ‘‘ Incandescent gas-burners.” June 13. 
12,357.—New, A. G., ‘‘Internal combustion engines.” June 14. 
12,393.—Crewe, H. T., ‘Automatically controlling gas and other 
valves.” June 14. 
12,429.—Bount, A. J., ‘Production of incandescent gas-light.” A 
communication from E. Salzenberg. June 14. 
12,434.—Rawuinson, A., ‘“‘ Gas and oil motor engines.” June 14. 
12,449.—Coaan, P., ‘‘Gas and other engines.” June 15. 
12,470.—Granam, M., ‘‘ Conveying hot coke.” June 15. 
12,471.—Henrrine, W. R., “ Storing and discharging coal.” June 15. 
12,481.—Srerne, A. J., ‘Igniting device for gas-burners.”. June 15. 
12,484.—Bareamin, C., and Batcuezor, O. D., “Automatic cut-off 
attachments for gas-stoves.” June 15. 
12,485.—Trrcumann, H., “Obtaining cyanogen combinations from 
coal gases.” June 15. 
12,496.—CHapeELe, J. M., ‘“‘Gas or other engines.” June 15. 
12,551.—Wa xen, C. M., “ Burner for incandescent lighting.” June 16. 
12,615.—Saussury, H., ‘“‘ Acetylene lamps.” June 16. 
12,619.—Barron, A., and Ripiey, J. J., “Oil and gas engines.’ 
June 16. 
12,631.—Satssury, H., ‘‘ Acetylene lamps.” June 16. 
12,655.—Fastrf, F., ‘“‘ Incandescent gas-burners.” June 17. 
12,659.—Nowak, G., and Kuemm, P., “‘ Acetylene generators.” June17. 


Acetylene Lighting in Syra.—A Greek engineer has established in 
Syra a good-sized installation of acetylene gas ; and the Municipality have 
already adopted it for lighting the public square, a few streets, and the 
market. The clubs, restaurants, and private houses are also taking it up 
gradually. The generator and fittings are of German make, and the 
calcium carbide is imported from Belgium. The present cost is equiva- 
lent to about 4s. 3d. per 1000 cubic feet of coal gas. Thisisa little cheaper 
than petroleum—the only other illuminating agent available. 


The Reconstruction of the St. Helens Gasholder.—The Gas and 
Lighting Committee of the St. Helens Corporation have decided to re- 
commend the Council to accept the tender of Messrs. Ashmore, Benson, 
Pease, and Co., Limited, of Stockton-on-Tees, for the above work ; the firm 
having undertaken to fix new bases to the guide-columns in place of the 
broken ones, without taking down the columns. The work of cutting 
out and removing the damaged holder is almost completed; it having 
been done under the direction of the Engineer and Manager (Mr. Samuel 
Glover), by the workmen of the Corporation. 
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CORRESPONDENCE, 


[We are not responsible for the opinions expressed by correspondents.] 








The Future of the Gas Associations. 


Srr,—The proceedings at the recent meeting of the Gas Institute show 
how greatly the desire for reunion has gained ground ; and what is so 
generally felt would be of advantage to the gas industry should be worth 
striving for, even to the suppression of personal feeling or inclination. 
One great obstacle to unity seems now to have been removed; and the 
rest should not be impossible to accomplish. 

If we are all agreed as to what, for the future, ought to be the sole 
qualification for membership, here is an opportunity for a new organiza- 
tion upon a wide and firm basis. The various District Associations 
have done excellent work in the past; but it can hardly be denied that 
some of them have, during the last few years, shown less vigour than 
formerly. Why should they not renew their youth as Sections of one 
great National Institution, upon the lines, say, of the Society of Chemical 
Industry, or the Association of Municipal Engineers? to which they 
would be a source of strength, and in the management and advantages 
of which they could participate. 

This is not a new idea; but it may not be thought less deserving of 
consideration on that account. Cc Hox 

Birmingham, June 23, 1899. — 


iti. 
iie- 


The Carbonizing Wages of the Crystal Palace Gas Company. 


S1r,—For myself, Ishould certainly not trouble you; but forthe credit 
of others, I ask your permission to correct a very extraordinary and 
misleading mistake in dealing with figures (this is not the place to deal 
with misstatements pertinent to the inquiry) made by the man of figures 
in his evidence before the Committee on Metropolitan Gas Charges on 
Tuesday last. He said that the carbonizing wages of the Crystal Palace 
District Gas Company were 3s. 7d. per ton, the same as the Chartered. 
Such a figure cannot be found in “ Field’s Analysis.” The highest was 
3s. 4°8d. in 1890, and the next highest 3s. 4-48d. in 1897—the year 
presumably to which reference was being made. But at the time the 
witness was speaking his ‘‘ Analysis ” for 1898 was already in print, for 
which year the figures are 3s. 2°3d., though for the first time they are 
only given at per 1000 cubic feet sold. 

Dividing into half years, the highest point was in the June half of 
1897; and since then there has been a gradual decrease, which is the 
very satisfactory feature of the case—thus: June, 1897, 3s. 5-86d. per ton ; 
December, 1897, 3s. 4d. per ton; June, 1898, 3s. 3°5d. per ton; 
December, 1898, 3s. 1-1d. per ton. The last figure would have been 
lower had stokers’ wages not been increased in October, 1898. 

The rates of wages are the same as the Chartered Company. The 
comparison is therefore fair ; but it may be contended that the amount 
paid in profit-sharing should be added. The proportion paid to retort- 
house men does not exceed 14d. per ton ; but even with this added, 3s. 7d. 
cannot be made for any year. 

The essential difference between the two Companies is this—the little 
one is rapidly improving in every way ; the big one is either standing still 
or going back. 

Crystal Palace District Gas Company, 

June 24, 1899. 
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The Recent Engineering Conference. 


Sir,—In the discussion on Mr. Foulis’s paper, as printed in your issue 
of June 13, there is a reporter’s error which I shall be glad to see 
corrected. In speaking of the heating properties of Mond gas, I stated 
that the calorific value of the gas obtained was over 80 per cent. of the 
calorific value of the slack put into the producer; but I made no such 
meaningless statement as “ able to obtain a gas with a flame temperature 
80 per cent. over* that of the original heating value of the slack.” 

While on the subject, will you permit me to add a few remarks on Mr. 
Charles Hunt’s letter in the same issue of your paper. The amount of 
carbonic acid in Mond gas being higher than in other producer gases, 
Mr. Hunt regards this excess as “‘ the loss of fuel which appears to result 
from gasification at the low temperature of the Mond process.” The fact 
that so many others are, at first sight, disposed totake Mr. Hunt’s view 
of the matter only shows that Mond gas holds a unique position with 
regard to other producer gases which is not yet thoroughly understood 
even by some eminent gas engineers. 

As now made at Winnington, Mond gas contains by voiume: 16 per 
cent. CO,; 11 per cent. CO; 29 per cent. H; 2 per cent. CH,; and 
42 per cent. N. A cubic foot of this gas at 0° C. has a calorific value of 
158 B.T.U., or considerably more than a cubic foot of Siemens producer 
gas, which contains only 5 per cent. of carbonic acid. No ordinary pro- 
ducer gas has so much hydrogen in it ; and Mond gas owes much of its 
heating value to this constituent, which is only obtained in such large 
quantities at the expense of fuel burnt to carbonic acid. Over half-a-ton 
of steam is decomposed in the Mond producer for every ton of fuel gasified ; 
but having thus obtained our heating value in the resulting hydrogen, it 
is impossible to have as much in other forms—such as carbonic oxide. 
‘One cannot have one’s cake and eat it too.” But the balance remains 
in favour of the Mond producer; far no other can show a gas with over 80 
per cent. of the calorific value of the fuel used—not to mention the large 
recovery of ammonia in the process, and the cheap fuel used. 

Itis true that the flame temperature of Mond gas is not high (2000° Fahr.) 
if the cold gas be burnt with cold air. But in these days, when regen- 
eration is so well understood and so easily carried out, this offers no 
difficulty. With the Mond process, the maximum of heating value in the 
gas can be obtained with the minimum of cost; so what does it matter 
whether the calorific value is mostly derived from carbonic oxide or from 
the hydrogen of decomposed steam ? 


Northwich, June 21, 1899. H. A. Humpurey. 





* It is clear that the mistake arose through the transposition of the word 
- over.”—Ep. J. G. L, j 





PARLIAMENTARY INTELLIGENCE. 


Gleanings from the Committee Rooms. 


The Bristol Gas Company’s Bill has run its course through the Com- 
mittee stages. It came, in the form in which it left the Lords, before 
the House of Commons Committee, presided over by Sir Henry Fletcher 
last Thursday week ; and three days were occupied in its discussion. The 
result is that the position of the Company has been strengthened in no 


inconsiderable degree, but they have lost some of the interesting features 
of the measure as originally introduced. The capital powers asked for 
have been allowed ; and this alone makes the Bill a valuable one. In 
addition, some incidental requirements for improving the working 
facilities of the Company have been granted. Some modifications, 
however, were made in the conditions asked for with regard to the 
examination of consumers’ fittings; but the power of the Company to 
supervise arrangements as to the supply to consumers have been im- 
proved. The main contest before the Commons Committee was over 
the relief which the Company sought from the obligation imposed upon 
them by the Act of 1853 to supply gas to the public lamps within the 
city ‘“‘at a price equal to the lowest price charged for the time being by 
the Company to any private consumer.” In other words, the Company 
desired that this clause should be construed to mean (as could only have 
been its intention at the time it was framed) the lowest price charged to 
any private consumer for gas used for lighting purposes, and that it 
should not be binding in respect of the price charged for purposes other 
than lighting. The Lords Committee upheld the Company’s conten- 
tion; but the Commons Committee have seen fit to deny the Company 
the release prayed for, or to consent to an alternative—the repeal of the 
objectionable clause, and the submission to arbitration of the price to 
be charged for gas supplied to the public lamps. 

This decision perpetuates the inequality of the positions occupied 
respectively by the Company and the Corporation as suppliers of light 
and power; and now the former will have to continue to fight the com- 
petition of the latter with, as it were, their ‘“‘ hands tied behind them.” 
In the “Gleanings” on a previous occasion, the injustice of this was 
pointed out; and the views then expressed may be emphasized by the 
arguments of a gentleman who was interested in the Bill. Chatting 
over the matter with him, he readily admitted that personally he quite 
sympathized with the view that local authorities ought to have gas for 
public lighting at the lowest rate fairly possible. The fact that they are 
the official custodians of the roads, and that gas companies are an 
‘‘abominable nuisance” to them—that they have as trading companies 
the right to open and use the roads without any rent except the rates 
paid upon the mains—is a solid reason why the inhabitants qua rate- 
payers should be treated liberally. But in this case, he recognizes a 
great distinction ; the Corporation being not only the representatives of 
the ratepayers, but also a trading community, competing with the Gas 
Company for business. With the electric light they have been, and will 
be, successful in taking away a great deal of the Company’s profitable 
lighting, although the price they charge is dearer, light for light, than 
that charged for gas. The Corporation propose to go farther than this, 
and to charge a rate for power purposes so low that, standing alone, it 
would not pay expenses ; and with this rate they intend to compete with 
the Gas Company for custom for power purposes. Besides this they 
have taken from the Company the lighting of some 10 miles of roads, 
and those the most profitable—leaving the Company the supply of the 
outlying and most unprofitable districts. Under these circumstances, 
to claim that the bargain of 1853 should be so read that the Company 
are not to be permitted to compete with the Corporation for power unless 
they are served at an equally low rate for street lighting is a hardship, 
and it gives the Corporation an unfair advantage in the competition. 
They are entirely unfettered as to the price they shall charge either for 
a day-load or for purposes other than lighting; while the Com- 
pany are tied by the interpretation placed upon the clause passed nearly 
fifty years since. To say the least, there is something a bit impudent 
about the insistence of the Corporation in maintaining this condition in 
regard to the gas supply when palpably the only effect of it will be to aid 
the electric light. If the electric light were in the hands of a Company, 
the lower the price to which the Gas Company could get, the lower the 
price of the Electric Light Company would have to be brought; and so 
the Corporation and the town would be gainers. But as circumstances 
are, the Corporation of all people must be desirous of keeping up the 
price of gas; and from the way they dealt with the subject when before 
the Committee, it seemed that they regarded the very natural desire of 
the Gas Company to be in a position to compete with them as a sort of 
enormity. The decision, unfortunately, now precludes all possibility of 
competition on fair terms between the two bodies. 

Few witnesses were called before the Committee. The Company’s evi- 
dence was furnished by Alderman J. W. 8. Dix (the Chairman), Mr. John 
Phillips (the Secretary), and Mr. Corbet Woodall; while the Corporation 
only called Mr. Thomas Newbigging. 


Since the Scunthorpe Gas and Water Bill left the House of Commons, 
an agreement has been arrived at with Messrs. Cliff, the proprietors of tae 
Frodlingham Steel and Iron Company, for the payment to them of £5560 
for their gas-works. But we believe that had the owners come to an 
earlier settlement with the Council, they could have secured even better 
terms. However, the arrangement between the parties has had a doubly 
beneficial effect—it obviates the necessity for expense in an arbitration, 
and to some extent it shortened the proceedings last week before the Lords 
Committee to whom the Bill had been referred. The only opposition on 
this occasion came from Mr. R. J. H. Parkinson, a landowner, who objected 
to the site on which the Council propose to erect new gas-works. The 
evidence, however, of Mr. E. H. Stevenson, Mr. H. E. Jones, and other 
gentlemen satisfied the Committee that the site selected was the best for 
the purpose; and, moreover, their Lordships declined to grant Mr. 
Parkinson a compensation clause. 

The Bill promoted by the Stockport Corporation to unable them to 
purchase the undertaking of the Stockport District Water Company and 
to supply water within prescribed limits, and also to confirm certain 
agreements relating to the supply of water by the Manchester Corpora- 
tion, has lately been before a Committee of the House of Lords presided 
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over by the Earl of Camperdown. The Bill had successfully passed the 
House of Commons, notwithstanding the strenuous opposition of the 
Heaton Norris and New Mills District Councils, who again appeared 
against the measure. Mr. Pember, Q.C., the leading Counsel for the 
Corporation, gave an outline of the scheme, which is to cost about 
£750,000. He said the purchase was not desired with a view to making a 
financial profit, but to securing that the control of the water supply 
should be in corporate hands. In reference to the objections to the 
scheme, he mentioned that the New Mills District Council desired to 
supply. Newtown. Stockport, however, were prepared to consent to 
the introduction of a clause compelling them to serve that place 
within eighteen months of the passing of the Bill. The Heaton Norris 
Council asked the Committee to insert the ‘“‘ model clause” in lieu 
of the Corporation’s proposal as to the severance of any outside 
Local Authority. The Corporation suggested that any Authority 
desiring to sever themselves, must pay compensation based on the price 
the Corporation gave for the undertaking. The Committee refused to 
accede to the request, and allowed the clause which would enable any 
outside Authority to sever themselves on paying compensation under an 
open arbitration. With regard to Newtown, the Committee thought the 
District Council might be allowed to pay for the pipes and mains‘only. 
The Committee also decided that the ultimate profit of the water under- 
taking, after compensating the Corporation for any deficiency made 
good out of the rates, should be applied in reduction of the charges. 
According to the Bill as passed, from and after the day on which the 
measure receives the Royal Assent, the Corporation will come into 
possession of the undertaking which for so many years has supplied 
Stockport and the surrounding townships. The water is derived from 
several sources, including the Manchester Corporation, who are bound, 
under an old agreement by which they stopped the supply from one 
source, to sell a million gallons per day to the Company, and henceforth 
to the Stockport Corporation, at 24d. per 1000 gallons. After disposing of 
the Corporation Bill, that promoted, by the Stockport Water Company 
was dealt with. The measure practically depended upon the passing of 
the other Bill, and was one to give parliamentary sanction to two agree- 
ments with the Manchester Corporation for the supply of water to the 
Company at a price fixed some years ago. After hearing the arguments 
of Counsel, the Committee passed the Bill. 


—- 


HOUSE OF LORDS. 





The following further progress has been made with Bills :— 


Bills brought from the Commons, read the first time, and referred to 
the Examiners: Bradford Tramways and Improvement Bill, 
Derwent Valley Water Bill, Godalming Corporation Water Bill, 
Walker and Wallsend Union Gas (Electric Lighting) Bill. 

Bill read the first time, and referred to the Examiners : Local Govern- 
ment Provisional Orders (Gas) Bill. 

Bills read a second time and committed : Blackpool Improvement 
Bill, Darwen Corporation Bill, Dublin Corporation Bill, West 
Gloucestershire Water Bill. 

Bills reported, with amendments: Belfast Water Bill, Fishguard 
Water and Gas Bill, Fylde Water Board Bill, Stockport Corpora- 
tion Water Bill, West Gloucestershire Water Bill, Wetherby 
District Water Bill, Wolverhampton Corporation Bill. 

Bills read the third time and passed: Rhondda Urban District 
Council Bill, Wetherby District Water Bill. 

Bills Royal Assented : Arbroath Corporation Gas Bill, Brigg Urban 
District Gas Bill, Broughty Ferry Gas and Paving Order Bill, 
Cambridge University and Town Gas Bill, Crowborough District 
Water Bill, Dumbarton Burgh Bill, Ilford Gas Bill, St. Albans Gas 
Bill, Stockton and Middlesbrough Water Bill. 

HOUSE OF COMMONS. 
The following further progress has been-made with Bills :— 

Lords Bills read the first time, and referred to the Examiners: Gas 
Orders Confirmation (No. 1) Bill, Gas’ and Water Orders Con- 
firmation Bill, Water Orders Confirmation Bill. 

Lords Bills read a second time and committed: Lowestoft Water 
and Gas Bill, St. Neots Water Bill. 

Bills reported, with amendments: Bristol Gas Bill [Lords], Bury 
Corporation Bill [Lords], Bury.Corporation Water Bill [Lords], 
Church Stretton Water Bill [Lords], Cobham Gas Bill [Lords], 
Menstone Water Bill, Stretford Gas Bill [Lords], Totland Water 
Bill, Warrington Corporation Bill. 

Bills read the third time and passed: Bradford Tramways and 
Improvement Bill, Derwent Valley Water (Consolidated) Bill, 
Godalming Corporation Water Bill, Hastings and St. Leonards 
Gas Bill-{Lords}, Local Government Provisional Orders (Gas) 
Bill, Mid-Kent Gas Bill [Lords], Skipton Urban District Gas 
Bill {Lords}, Walker and Wallsend Union Gas (Electric Light- 
ing) Bill, Wishaw Water Bill [Lords]. 


ities 


Gas and Water Works Extensions at Barry.—Mr. W. 0. E. Meade- 
King, one of the Inspectors of the Local Government Board, held an in- 
quiry at the Gas and Water Offices, Barry Dock, on Wednesday respecting 
an application by the District Council for power to borrow £16,000 for the 
purposes of the gas undertaking, and £9270 for the water-works. The 
General Manager of the gas and water works (Mr. F. M. Harris), in answer 
to the Inspector, said the gas-works were capable of making 100 million 
cubic feet of per annum ; and the consumption amounted to 96 million 
cubic feet.. Theconsumption increased at the rate of about 23 or 24 per cent. 
each year, and was the most rapid increase in the country. In regard to 
the application for £9270 for water purposes, Mr. E. W. Waite, the Water 
Engineer, stated that it consisted of £7500 for water-mains and sewers, 
£1500 for extension of water-mains to Rhoose, and £270 from Rhoose to 
Fontigary. The consumption of water in the Barry district was between 
500,000 and 600,000 gallons per day. At the close of the inquiry, the 
Inspector visited the sites of the proposed new works. : 














HOUSE OF COMMONS SELECT COMMITTEE. 


Tuesday, June 20. 
(Sir James Rankrn, Chairman.) 


THE POWERS OF CHARGE OF THE METROPOLITAN GAS 
COMPANIES. 


The Select Committee of the House of Commons on the above sub- 
ject met again to-day. 
Mr. Joun W. Fiexp was further examined. 


The Cuarrman: I think you wish to make some remarks upon the 
alleged advantages of your Company over other Metropolitan Com- 

anies ? 
' Witness : Yes. In Mr. Haward’s evidence, he gave certain figures of 
the quantity of gas sold per mile of main by the three Metropolitan 
Companies respectively. The quantity returned by this Company was 
from 10} to 10} millions; with the South Metropolitan it is the same 
figure; and with the Commercial 8} millions. Therefore, as regards the 
present, the South Metropolitan Company and ourselves are equal. 

Witness handed in the following table giving the gas sold per mile of 
main by each of the three Companies in the years 1883 to 1898 :— 











Vane TheGaslightand |South Metropolitan} Commercial 

: Coke Company. Company. Company. 

Thousands. Thousands. Thousands. 
Re a ha mes aa 8,569 5,964 6,314 
BEB4 0-6-8 8,685 6,049. 6,455 
1885 . 8,886 6,490 6,715 
1886 . 9,027 6,852 6,714 
1887 . 9,219 7,110 6,806 
1888 . 9,405 7376 TI51 
1889 . 9,755 7,403 7,261 
1890 . 9,912 7,750 7,398 
1891 . 10,214 8,247 7,823 
1892 . 10,062 8,374 7/737 
1893 . 9,542 8,154 7,396 
1894 . 9.462 8,478 7,505 
1895 . 9,900 9,151 7,760 
1896 . 10,170 9,490 7,906 
1897 . 10,506 10,062 8,484 
1898 . 10,354 10,246 8,669 

Rate of increase 20°83 p. ct. 71°80 p. ct. 37°30 p. ct. 














The increase in the sale of The Gaslight and Coke Company in the 
period between 1883 and 1898 was 20-83 per cent.; of the Commercial 
Company 37:3 per cent.; while the South Metropolitan Company had 
had the enormous increase of 71°8 per cent. That was very important ; 
for it was a great advantage to have as large a sale of gas as possible per 
mile of main, because it showed that the plant was carrying a good 
revenue. These figures would give the Committee some idea of the 
rapid increase in the sale of gas which was taking place in the South 
Metropolitan district. Although the sale of gas per mile of main was a 
very useful figure for purposes of comparison, it must not be taken 
altogether as an absolute figure, because the main might be a 3-inch or 
40-inch one. 

The Cuarrman: Could you give us any information as to what are the 
respective dimensions of the pipes ? 

Witness: None whatever. These figures must be taken with that 
qualification. 

How much that qualification is you do not know?—No; but I think 
you may fairly assume that approximately the relative sizes of the mains 
in each Company’s district are about the same. 

Mr. Loucu: What follows from this? _. we be 

Witness : These figures show that relatively the increase in the South 
Metropolitan Company’s district is very much greater than ours; and 
very much greater in proportion to their length of main—a very impor- 
tant factor in all calculations connected with gas lighting. 

You do not make clear why it is an important factor?—The mains 
cost so much per mile of capital outlay. If on this capital you can get 
twice as much as your neighbour in quantity of gas sold, of course there 
is much greater advantage. 

That is my point ; they do not get twice as much ?—I am only point- 
ing out to the Committee that during the period under review the South 
Metropolitan were selling 5,900,000 cubic feet per mile in 1883 against 
our 8,500,000. Now they are selling 10,200,000, and we are selling 
10,300,000. You see at once how rapid has been the increase. 

The Cuamman: Mr. Lough’s point is that in 1883 your figures show 
you were doing a very much better business per mile? 

Witness: Yes. 

Now your figures show you are about the same?—Yes; you see they 
are rapidly overtaking us. 

Mr. Loucu: You are saying that is giving a great advantage. What 
we see on the figures is that you were reaping your harvest all the time 
while these poor people had to struggle up? 

Witness: I am showing that the district of the South Metropolitan 
Company is increasing vastly more than that of The Gaslight and Coke 
Company; and I think the Committee will see what a very important 
factor that is in comparing the working of one Company with another. 

Mr. Coen: One would infer, from your arguments, that in the years 
that you did have the advantage there should have been a diminution in 
the difference of price; but this difference of price has been going on all 
the time. 

Witness: Not quite in the same proportion. 

The CHarrman : Will you kindly proceed ? 

Witness : Another far more important matter is the competition which 
the Company has from the electric light. The district in which this 
competition is very keen is from the City in the east to Hammersmith on 
the west; from the City to Islington and Hampstead on the north; and, 
going south, to the Thames. According to the return furnished: by the 
Electric Lighting Companies, the number of Board of Trade units they 
sold in our district during the year 1897-8 was 31 millions. Reducing 
that to its equivalent in gas, it is equal to 3000 million cubic feet, or one- 
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seventh of the whole of our supplies in the year. To enable the Com- 
mittee to appreciate what these figures are, to give them some idea of the 
magnitude of the actual competition, I may say the annual consumption 
of gas in Leeds is 2286 million cubic feet, in Newcastle 2240 millions, 
and in Liverpool 3286 millions. Therefore the quantity of business we 
appear to have lost by the introduction of electric light is equal to the 
entire consumption of the whole of the city of Liverpool. We have 
provided plant, works, mains, &c., for the supply of this quantity of gas, 
and now it is taken away from us; and therefore to that extent, or 
approximately to that extent, the Company’s plant is thrown out of gear. 
To some extent this competition will account for the decrease in gas sold 
in the years 1892-3-4. 

Were those years of great electric activity ?—During the past ten years 
electric lighting has been going on very rapidly indeed in our district ; 
and that, concurrently with the mild winters to which I referred last 
time, accounts for a great many of the figures of decrease in our tables, 
and for our being here to-day. 

Mr. Lowes: I suppose your supply of gas for cooking purposes was 
largely increased. 

Witness: Yes. 

Mr. Conen: You are aware that it is stated by some of the witnesses 
that the electric light competition has been assisted by the dear prices 
charged by your Company ? 

Witness: That is a fallacy altogether. If the electric light had been 
adopted because it was cheaper, we should have found it was used more 
largely than it is in the poorer districts ; but you will find that the electric 
lighting runs all along the wealthy and rich parts of the districts. It is 
adopted because it has advantages over gas. It lends itself better than 
gas does to decorative purposes for shop windows, and things of that 
kind; and a very large number of people in the west-end prefer it in 
their houses. 

Mr. Nico: Can you give us any figures to show that in the area 
marked on the map as having the competition of the electric light there 
has been a diminution of the consumption ? 

Witness ; In some districts there has been during some years. There 
has been an increase, in some districts, especially in the north-west and 
north-east. On the application of any consumer, whether he wants 
one light or fifty, the Company have to supply him with a service-pipe. 
As a rule, the service-pipe, which might be 50 feet long, is not put in till 
it is applied for. In 1898 over 1897, there were reductions in the consump- 
tion in Soho, the Strand, Regent Street, and Marylebone —the whole of the 
central district—averaging 2 percent. In the northern, north-western, 
and southern areas, there was a small increase. It is in the central 
district and in the west that the competition of the electric light has been 
greatest. 

The Cuarrman : Now as regards the cost of working ? 

Witness : In Mr. Haward’s table, he makes a comparison between the 
cost of working for the years 1884 and 1898. The following table, which 
I have drawn up on the same lines as Mr. Haward’s, extends the com- 
parison back one year longer, for the reason that 1883 was the first com- 
plete year after the last amalgamation of The Gaslight and Coke with the 
London Company :— 
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| 5 = Ass 0 
| Per 1000 | Per 1000} Per 1000| Per 1000| Per 1000| Per 1000 
Cubic Ft./Cubic Ft.|Cubic Ft.|Cubic Ft.|\Cubic Ft.|Cubic Ft. 
YEAR 1883. | 
ia) .e 6% | 17 65d. | 17°11d. 0°54d. | 18°43d. 0 78d. ee 
Less residuals. .| 11°25 12°60 1°35 10°96 0°29 +e 
Net coal . . .| 6°40 4°51 1°89 747 1:07 
All working ex-| 
penses (except 
rates) . . . «| 14°28 13°09 114 12°61 1°62d. 
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In 1883 our cost of coal was just over 4d. higher than the South Metro- 
politan Company, and our residuals realized 1:35d. less; therefore our 
net coal cost was more than the South Metropolitan by 189d. The 
working expenses, excluding rates, were 1°14d. worse than the South 
Metropolitan, so that our total net coal and working expenses were 3-03d. 
worse than the South Metropolitan. If you compare the same figures 
for the year 1898, there is a slight reduction in the unfavourable com- 
parison. The 1-89d. of 1883 is reduced to 1-:62d., and the working 


expenses 1-14d. to 0-9d.; so that the total net working expenses have been 





reduced from 3°03d. to 252d. In the same. way the difference between 
this Company’s figures in 1883 and those of the Commercial, 0°55d. has 
been reduced in 1898 to 0:25d. Therefore the net working of the Com- 
pany, apart from the charge for capital, has improved to a greater extent 
than with either of the other Companies. I know the improvement is 
small; but all the variations are on the right side, so far as we are 
concerned—the reduction being in our case 1°37d., in the case of the 
South Metropolitan 0-86d., and in the case of the Commercial 1-074. 
The reason I have excluded rates is that that is a charge over which no 
gas company has any control whatever. 

Will you tell the Committee how it is your coal cost you more ?— 
These are two permanent reasons why the cost of coal in the case of this 
Company will exceed that of the South Metropolitan. One is the impor- 
tant factor of the lighterage of the coal from ships up to the works. 

The works at Beckton?—No, Sir. At Beckton, the ships discharge 
alongside. Iam only dealing at present with those at Bow Common 
and on the csnal—Shoreditch, Haggerston, St. Pancras, and Kensal 
Green. At these four canal stations and Bow Common we carbonize 
409,000 tons of coal a year, and in respect of that, as regards our Shore- 
ditch works, we incur a charge of 1s. 93d. a ton; at Haggerston, the 
same ; St. Pancras, 1s. 104d. ; Kensal Green, 2s. 64d. ; and Bow Common, 
about Is. 6d. The average of these charges is just under 2s. a ton, 
involving a cost of £40,000 a year. 

Mr. SteapMaN: You are referring to the lighterage charges ? 

Witness : Yes; and it includes the canal dues as well, which amount 
to something like a fourth of that sum. So much for canal stations. 
At Bromley, we have to lighter the coal—164,000 tons a year—and we 
pay for that 5d. a ton; at Fulham, a station on the river itself, we 
carbonize 131,000 tons a year, and we pay 8d. there for lighterage and 
tolls. At Nine Elms, a station on the river, we carbonize 192,000 tons 
of coal; and whether it is carried up by barge from the Pool or by our 
own ships, the average cost is 7d.a ton. Then we have another small 
station on the river at Pimlico, where we carbonize some 50,000 tons, 
and the charges amount to 11d. a ton. This station is rather a small 
and awkward one. The 7d. at Nine Elms is low; and the reason is 
that it comes by ship. Our total lighterage expenses amount to £56,000 
a year, which is equal to 63d. per ton on the coal we carbonize. 

The Cuarmman: Does that include Beckton ? 

Witness: There are no charges there. 

Do you regard 63d. as an excessive charge compared with other Com- 
panies ?—We do our best to keep those charges down. 

What we want to know is whether you regard this 63d. per ton as an 
excessive charge for lighterage, and therefore one of the reasons why 
your cost is more than that of the other Companies ?—Yes, it is in excess 
of the South Metropolitan Company’s figures to a large extent. 

Do you know what their lighterage costs per ton ?—No. Ican, however, 
give the distances they have to lighter their coal on the canal. Against 
our varying distances of 2 to 10 miles, the extreme distance they have 
to lighter is just under 3 miles. 

The Cuarrman: I am afraid that does not help us to any comparison, 
because I understand this 63d. is the actual amount you have to pay, 
and you are not able to give us the actual figure of the South Metropolitan 
Company. 

Mr. Nicot: I do not think you gave us the total figure of the coal 
carbonized at Beckton ? 

Witness : In 1878, it was just over a million tons. Continuing, he 
said the works are fully employed. They could not do without any of 
them. A large amount of capital was invested in the works, and to 
close any of them would be costly. 

. The Cuatrman: A cost which would not be recouped by less lighterage 
ues ? 

Witness : That is a point which we have gone into again and again. 
The liquidation of the capital outlay would be so large as to go a long 
way to doing away with any advantage resulting. 

Mr. Nicou: Then in spite of the electric light these works are car- 
bonizing to their full capacity ? 

Witness: No. During the past few years we have not worked Beckton 
certainly to the full. We could have sent out in the winter of last year 
20 or 30 million cubic feet more per day than we did. 

The Cuamman: Have you any other point besides the lighterage ? 

Witness : I will just refer to one which Mr. Haward referred to, and 
that was the effect of the abolition of the coal dues. He said that the 
amount of saving, effected by the Gas Companies by the abolition of coal 
dues was £145,000 a year. Unfortunately that is not so. In 1888-9, 
just before the abolition, we were paying lls. 2d. for our coal. In the 
year 1890 we paid 12s. ; and in the years 1891-2-3 we were paying 12s. 7d. 
Although the prices had gone down, we were then paying fully 6d. per 
ton more than we were before the abolition. 

Mr. SteapMan: How do you account for that ? 

Witness : I cannot account for it. Isuppose the coal owners got some- 
thing. We know since 1889 that wages have increased, both down here 
and up at the pits; so that some has gone to the workmen. But un- 
fortunately nothing has come to us. 

The Cuarmman: But that is a fact that would affect all? 

Witness : Oh, yes! Gas Companies certainly were not benefited by the 
abolition of coal dues. Another question is that of enrichment. The 
Board of Trade appoint certain Referees, who decide where and how the 
gas supplied to London should be tested; and part of their duty is to 
prescribe certain testing stations, and the apparatus for testing the illu- 
minating power, purity, and pressure. The Companies have to provide 
these testing places, and to maintain them. The Referees have applied 
for our district 15 testing stations; for the South Metropolitan, 6; and 
I think in the Commercial Company they have 2. The latter Com- 

any is immaterial. Their district is close, and I have no doubt they 
| sa a sufficient number. The area of The Gaslight and Coke Company’s 
district is 67 square miles ; so that there is one testing station for every 
44 square miles. The area of the South Metropolitan Company is 
52 square miles; so that they have one testing place for every 84 square 
miles. We have 11 manufacturing stations for 15 testing stations ; the South 
Metropolitan 6 manufacturing stations and only 6 testing stations. 
Then in this Company’s district the testing places are at distances from 
the manufacturing stations ranging from } to 104 miles. In the South 
Metropolitan district, the corresponding distances range from to 
34 miles. It is a well-known fact that gas does lose some of its enriching 
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power—and ] think Mr. Hunt and Mr. Livesey admitted it—at some 
point in its travelling through themains. There may be differences as to 
when the loss is incurred; but I think all gas engineers agree that there 
is a loss, and that loss we have to bear in mind when sending the gas 
from the works. 

Then, according to that, a few testing stations would be worse than 
many, because the gas would have to travel further ?—If the few testing 
stations were greater distances from the works than the many; but in 
this case it is just the reverse. The Company with the few testing 
stations have those testing stations much nearer to their works than the 
Company with many testing stations. I will give you the figures. The 
South Metropolitan Company have their stations—one two miles from the 
works, one one mile, one 13 miles, two others under a mile, and one only 
is just over three miles. 

You have given us those figures when you say the testing stations vary 
in the South Metropolitan area between $ and 34 miles ?—Yes; but I 
thought you were under the impression that few testing stations would be 
more disadvantageous to the Company than many. 

Certainly, I should say so, if they were placed in distant positions. 
Now you say they were not so—that, although you have many, they are 
still more inconvenient owing to their position ?—Yes ; and bear in mind 
the more testing stations you have the less likelihood there isof a stream of 
gas passing untested. If one Company has 6 and another 15, I think 
the odds are in favour of the 15 station Company being more rigidly 
tested than the 6-station Company. 

You maintain you are kept up to the mark?—We are kept up to the 
mark, and we have no complaint to make of that; but we do complain 
when you come to compare, as we are comparing to-day, the cost of 
making gas by two Companies, unless you are.sure you are comparing 
precisely the same things. The stations are so placed as to necessitate 
sending out our gas of higher illuminating power, proportionately, than 
that sent out by the South Metropolitan. 

We should like to know the average distances in your area of the testing 
stations from your works ?—I can have that worked out. 

Mr. Lowzss: I suppose that the gas examiners fix the stations so as to 
intersect the mains rather than to be near your works ? 

Witness: Yes. 

Mr. Nico: Your argument is that the further the testing station is 
away from the works the more expensive it is for the Company to pass 
the examination of the examiner in reference to the 16-candle power ? 

Witness: Yes. We have to send out very much richer gas if we have 
to send it 10 miles than if we had to send it 2 miles. 

Speaking generally, you say your stations are further on average from 
your works than the South Metropolitan testing-stations ?— Yes. 

Mr. Lowies;: For that reason the gas you manufacture when it leaves 
the works is of a higher quality, and that would have an effect on the 
price ? 

Witness: Yes. 

It would cost you more to pass the test ?—Yes. 

The Cuartrman: Could you not make it clear by telling the Committee 
what the actual distances are from the works to the testing stations? 

Witness : I have them all here. We have five testing places attached 
to Beckton ; and the distances are respectively 7 miles 700 yards, 7 miles 
1000 yards, 8 miles 1000 yards, 8 miles 1500 yards, and then, in one 
extreme case, 10 miles 800 yards from the works. The greatest distance 
the South Metropolitan Company have is the testing station attached to 
the East Greenwich works—3 miles and 200 or 300 yards. Then one is 
distant 1 mile 990 yards, one 1 mile 880 yards, one 1 mile 660 yards, 
one 1100 yards, one 1600 yards, and one 3 miles 200 yards. Iam very 
sorry to impress it; but it is an important point. 

The explanation entirely depends on the situation of your testing 
stations?—Yes. I find the average in the case of the South Metro- 
politan Company is 1 mile 2 furlongs, and in our case 4 miles. The 
largest bulk of gas has to come the longest way. 

That is very important. At what do you appraise this disability ?— 
It is very difficult to fix the amount. I do not like to assess the value of 
the inferior gas sent out by our neighbours. 

Mr. Nicou: Was it in consequence of this disability that you intro- 
duced carburetted water gas ? 

Witness: Yes. We can enrich our gas that way more cheaply than 
we can with cannel. Enriching is a costly thing. Mr. Livesey says that 
one extra candle means 2d. per 1000 cubic feet. 

Mr. Conen: You do not like to assess what the cost of this inferior 
situation to you is, because you do not wish to speak as to the quality of 
the gas supplied by other Companies ? 

Witness : Yes. 

Could you say what it would cost each to supply the same quality of 
gas assuming that both Companies gave the same quality ?—I should 
say that the disability we labour under is something under 1d. per 1000 
cubic feet. I will not overstate the figure. 

You mean to say that, taking the same quality of gas, by this situa- 
tion, you would be affected to the extent of, perhaps, 1d. per 1000 cubic 
feet of gas supplied ?—Yes ; but when you come to assess values of this 
kind, you are dealing with matters upon which you would not get two 
gas engineers to agree. They certainly would not agree as to a specific 
amount. The London County Council have been taking a lot of tests 
with a portable photometer; but I see that they themselves cannot 
ask for the adoption of that instrument by the Companies without 
further legislative powers. They have been testing our gas and that of 
the South Metropolitan Company; and they find that in some of the 
outlying districts the illuminating power of our gas is 15-7 candles, and 
in the case of the South Metropolitan Company it is 14-6 candles. 
These are not my own figures, but those of the London County Council ; 
but if they are reliable so far as the outlying districts go, there is a 
difference of 1 candle between us. 

Mr. Lowxrs: In your favour ? 

Witness: Yes. If these figures are right our gas is better than theirs. 

The Cuarrman: Is that all you have to say as to coal and enrichment 
and dues? 

Witness: Yes. 

Then pass on to the question of residuals? —Mr. Haward gave a state- 
ment of the returns of coke of The Gaslight and Coke Company and the 
South Metropolitan Company. He does not give the returns of the 
Commercial Company. The principal mistake he makes is this; He 





calculates his figures upon what he calls the coke per ton of coal. He 
gives it per 1000 cubic feet of gas. 

It is not clear whether the figures are per ton of coke ?—They are 
per ton of coal used; but he has included in the tonnage the oil and 
spirit used. We use oil and spirit for enriching purposes ; and accord- 
ing to the Board of Trade Auditor’s requisitions, all these figures are 
dealt with as coal. They are reduced to the equivalent in tons of coal; 
and Mr. Haward overlooked this fact. We do not get coke from the oil 
and spirit. The correct way to deal {with the figures, therefore, is to 
take out the tonnage of coal pure and simple, and to calculate your 
revenue as to coke on that. 

Mr. Couen: That will affect one Company as well as another. 

Witness : Yes; but we use a larger proportion of enriching materials. 

The Cuarmman : In Mr. Haward’s table, for the year 1891, the state- 
ment, I understand, is that the price you get for coke per ton is 5s. 2°61d. 

Witness : Yes. 

Is that the price you get per ton of coal?—No. It is the proportion of 
the ton of coke which we get per ton of coal. For every ton of coal we 
use, we get about half-a-ton of coke; and that half-a-ton is valued at 
ds. 2°61d. 

This, then, is the product of a ton of coal in coke.—Yes. 

Is the 5s. 2°61d. the price of a ton of coke got out of a ton of coal ?— 
The proportion. 

How does the addition of the oil interfere with, or in any way affect, 
the amount of coke you get out of a ton of coal?—In no way. But if 
you add to your weight of coal something else (the weight of oil), then 
you get the wrong price. You get a ton of coal plus something else, 
which something else gives no coke. 

You say that Mr. Haward’s ton included something besides coal ?— 
Yes. 

Then you would have got more than 5s. 2°61d., if you had a full ton of 
coal ?—Yes. 

Mr. Nico: What do you say it would have been? 

Witness : It would be about the same figure in that year, because there 
was very little oil used. 

Mr. Conen: Before you impeach these figures of Mr. Haward, it is 
right to know to what extent they are incorrect. You say the figure for 
1891 is correct ? 

Witness: Yes; but so far as I can see that is the only one that is right. 

I do not know to what extent his figures are faulty for the purpose of 
comparison. These figures treat the South Metropolitan Company in the 
same way as your Company ?—Yes. : 

But you have told us that you use oil ?—Yes. 

The Cuarrman: Your assertion is that the actual sum Mr. Haward 
gave as the amount of coke is too little in comparison with a ton of coal; 
and you say that if you had used the full ton of coal without oil you 
would have got more ? 

Witness: Yes. 

Therefore, you compare with the price the South Metropolitan Company 
say they have got out of a ton of coal ?—Yes. 

Your figures are under those of the South Metropolitan Company ?— 


es. 
Witness here put in the following table :— 


Amount Received for Residuals, per Ton of Coal, by Each of the Three 
Metropolitan Gas Companies (as now Constituted), 1876-1898. 
































The Gaslight South : Total of the 

Year. and Coke Com Metropolitan — Metropolitan 
pany. | Company. OmREDy- Companies. 

s. 4d. oe ae: s. d. s. d. 

1876 10 8°79 | 10 4°68 9 6°60 10 6°88 
1877 9 823... | 9 9°69 8 8°80 9 6°16 
1878 8 S:7r | Qo 2°15 8 7°28 8 8°23 
1879 8 3°86 | 8 10°54 8 5°68 8 5°30 
1880 O:.737° ||) - toh 897 10 0°95 9 6°71 
1881 9 8°88 | 10 5°55 10 4°59 Q 11°32 
1882 8 8°84 {| 10 2°58 9 6°86 9: “3°96 
1883 9 0788 | 9 6°13 8 8°78 9 1°68 
1884 9.0789. | 9 6°18 9 1°61 9 1°60 
1885 . . 7 BOR | S570 8 4°44 7 5°39 
1886 . 6 5°21 | 6 7°62 79 6°19 6 6°73 
1887 . 7 @"27: | 6 810 7 4°33 6 11°64 
oe 7 10°56 7 9°59 8 1°40 7 10°56 
1889 . 8 8°34 S277 S 9° 3r 8 7'oI 
EGGO... 9 2°66 9 -§°37 10 0°30 9 3:95 
E8Qr -. + 8 10°79 8 6°68 8 9°39 8 9°74 
1892 7 494 | 8 0°08 7 0°49 7 6°36 
1893. 8 0°55 | 8 7°16 9 0°83 8 3°18 
1894 8 10°53 | 9 3°04 9 3°89 9 O13 
1895 7 11°63 | 7 9°31 7 7°08 7 10°66 
1896 6 7°6r-. | 6 9°78 6 3°93 6 804 
097° ss 6 0°42 | 6 0°85 5 9°04 6 0°29 
MR. +) Fl Oe | le a T 5:97 7 3°93 





Witness : You will find in this table that, although the difference was 
against us as regards coal in 1897, our residuals in 1892 came to 
7s. 4-94d.; while those of the South Metropolitan Company were 8s. 0-08d., 
and the Commercial Company 7s. 0:49d. In 1898, the figures for our 
Company were 7s. 3°69d., the South Metropolitan Company 7s. 4-03d., 
and the Commercial Company 7s.5:97d. So that, taking them altogether, 
the figures of the three Companies run very closely indeed. 

What is the meaning of the last column “ Total of the Metropolitan 
Companies ” ?—That is the average of the whole. 

It shows you are below the average, the other two above it?—Yes. 

You admit that ?—Yes; and the reason why, I will explain. In regard 
to the one item coke, the principal cause is the low price obtainable at 
Beckton. Beckton is a station right away from our area of supply, and 
away from London ; and the whole of the coke has to be sold in what you 
may calla wholesale manner. We have to sell either to coke merchants, to 


cement manufacturers, or toexporters. The difference between the amount 


realized per ton of coke at Beckton and at in-town stations in 1898, was 
2s.2d.perton. Our position in this regard was exceedingly bad last year, 
because the in-town stations with local trade were able to take full advan- 


.tage of the prices of coke consequent upon the South Wales coal strike ; 
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whereas at Beckton, where coke has to be sold by contracts entered into 
for a year in advance, it was sold at a rate which had been fixed 
on before the high prices came in. At all the stations except Beckton 
—and I may also say at Bromley, where the condition of things has been 
almost as bad, there being only Bow Creek to take away coke—the sum 
realized has been 11s. 3d. per ton for coke; but at Beckton and Bromley 
it only realized 9s. 9d. 

Mr. Lowxes: Even if you had Beckton in the centre of London, you 
would have to sell wholesale ? 

Witness: Yes; but you must bear in mind that the coke could be sold 
cheaper by the purchasers, because they would not have to send such a 
distance for it. As to the mode of dealing with coke, I may say that 2s. 
a ton at Beckton and Bromley compared with our other stations means 
0°7d. per 1000 cubic feet of gas. 

The Cuarrman: Is that the loss you wish to put on in regard to the 
coke of your manufacture ? 

Witness : I am pointing out a reduced revenue of £60,000 a year, and 
dividing it over the total value of the gas sold. 

How do you get at the £60,000 ?—We know what money we realize at 
this station for coke, and what we realize at other stations. We know 
at other stations it is 11s. 3d. per ton, ard at this 9s. 1d.; and that the 
difference was £60,000 last year. One penny per 1000 cubic feet makes 
a difference of £80,000 a year. We find that the £60,000 is 0°7d. per 
1000 cubic feet on the whole of the gas made. 

Would it not pay you to take your coke to other stations for the purpose 
of sale?—No; we have tried that. Coke is brittle and friable; and it 
breaks. It will not bear double handling. ; 

Mr. Couen : It costs something to transport it? 

Witness: Yes; and in addition to that, we break it and spoil the 
value. I may say that, in regard to the lighterage of coke, Mr. Livesey 
said that the South Metropolitan Company did their own lighterage, and 
saved a lot of money by it. The principle we adopt in our Company is 
this—that so long as we are fairly treated by the various tradesmen with 
whom we have to do business, we will never interfere with any trade. 
We will not go in for owning our own barges or our own tugs, so long as 
we can get a fair price from other people. The only trade the Company 
ever interfered with was the tar and liquor trade ; and that was because the 
prices were being forced down very low, and we were bound to take up 
the manufacture ourselves. Beyond that, we have taken up the work of 
no outside traders who are able to do their business better than we can. 

Mr. SreapMan: Mr. Livesey told us that his Company saved 50 per 
cent. by doing their own lighterage. Well, the saving of this 50 per 
cent. enables them to sell their gas at a less price than you can. Do not 
you think that, apart from interfering with the businesses of other traders, 
it would be to the interest of the consumers of your Company to have 
your own craft. You would save more than the South Metropolitan 
Company ? 

Witness : I read Mr. Livesey’s evidence the other day; and I noticed 
that he was asked whether, in his calculation, he included wear and tear 
of barges. His answer was very instructive. He said something about 
what happened to him when he was 16 years of age. Whether that 
interested the Committee or not, I cannot say; but, at any rate, he did 
not tell them anything in reply to their question as to the wear and tear 
of his barges. I may point out that another reason why we have not 
gone into this matter is that all the in-town stations, to which the 
cartage of coal is very expensive, are almost closed for eight months in 
the year—transferring the work to Beckton. If, then, we had barges of 
our own to do the whole of the work of lightering during the winter, we 
should have them idle in summer. We have no power to let them out, 
so that we should have a large number of barges and tugs lying idle 
during part of the year. That is not the case with the ordinary barge- 
man, who has other sources of trade. 

The Cuarrman: Then you say you are doing the best for your Company, 
as well as for the public, in not doing your own lighterage? 

Witness: Yes. Then as to wages. Mr. -Haward has given the wages 
for us at 3s. 5d.; and at 2s. 2d. for the South Metropolitan Company. 
We paid in 1898—one year later than Mr. Haward dealt with—3s. 7d. per 
ton, the South Metropolitan paid 2s. 3d., plus something, and the Com- 
mercial 3s. 74d. It would therefore appear that both the Companies in 
the north of London were paying the same rate for work done; whereas 
the South Metropolitan Company were getting this work done for 2s. 3d. 
This is owing possibly to the fact that the South Metropolitan Company 
employ a large number of mechanical stokers. Well, as bearing upon 
this, it is interesting to look at some other figures. I can take out the 
working of another Company of which Mr. Livesey is Chairman—the 
Crystal Palace Gas Company. The wages there I find are 3s. 7d.—the 
same as ourown. Therefore, it would appear, after all is said and done, 
that there is not so very wide a discrepancy in the item of wages as would 
seem on the face of it between ourselves and other Companies. Mr. 
Livesey in connection with the Crystal Palace Company cannot do better 
than we can. 

Mr. Nicou: Do you think that a fair comparison to make, between 
yourselves and the Crystal Palace Company ? 

Witness: I take that Company because, after all, it is the different 
conditions affecting the separate Companies which rule these matters. 
It is my object to point out that two Gas Companies, presided over by the 
same Chairman, show different figures for wages—in the one instance the 
figure being 2s. 3d., and in the other 3s. 7d. 

On being asked whether he thought it was fairer for purposes of 
comparison to take the Crystal Palace Company as against his than the 
South Metropolitan Company, witness was understood to reply in the 
affirmative. Asked if he had any reason for this opinion, he said he 
presumed that the Crystal Palace Company had not the large number of 
mechanical stokers which the South Metropolitan Company possessed. 

The Cuarrman: You admit that mechanical stokers do lower wages ? 

Witness : Yes; and we should have introduced them to a larger extent 
than we have done, if it had not been for two things. In the first place, 
it would have involved enormously increased capital outlay, and we are 
heavily handicapped with capital. Then, again, a large number of our 
retort-houses are old-fashioned; and to adapt them to mechanical stoking 
would involve a large outlay, not only in capital, but in revenue too. 
We were hard pressed under both heads; and that is the reason why we 
have abstained from going in for these stokers. Last year, when Mr. 
Livesey brought up a further increase in the rate of wages payable to 





stokers, Mr. Jones, of the Commercial Company, and others representing 
our own Company, said: “ If wages go up in this way, no doubt we must 
make up our minds to spend more money in apparatus.” A large pro- 
portion of the money we are asking Parliament for this year is to fit up 
our retort-houses at Beckton with stoking machinery, and also to fit 
some of it up at other stations. 

Mr. SreapMan: There is no difference between the rates of wages 
paid by your Company and those paid by the South Metropolitan Com- 
pany, is there ? 

Witness: I do not know. In some houses they have a two-shift 
system instead of a three. 

But they pay the men extra ?—Yes; but whether or not it is pro- 
portionate, I cannot say. In addition to our wages, we provide for the 
payment of pensions toour men. We get a lot of old and infirm work- 
men ; and when a man arrives at the age of 60 or 65—— 

The Cuarrman: “Or?” 

Witness : Yes, because it is compulsory at 65—we grant him a pension 
of one-third of his wages, provided he has been with us for 25 years, and 
has a good record. Recent legislation makes this compulsory retirement 
more desirable than ever. 

What account do you charge the pensions to ?—Annuities. 

Do you contend that the annuities—the pensions you pay—go to 
increase your cost of gas by 4d. per 1000 cubic feet ?—No; that is due 
partly to annuities to officers. 

But it all has to go to the cost of gas ?—Yes. 

You pay pensions to workmen of all kinds, and they stand you in 4d. 
on the cost per 1000 cubic feet of gas?—Yes. I may say the workmen 
greatly appreciate the benefit of the scheme; and I hope it will have the 
effect of keeping them in better order. 

Mr. Nicoi: What is the average wage of a stoker in full work ? 

Witness : About 35s. per week. 

So that his annuity at 65 would work out at 11s. or 12s. ?—Yes. 

Your men do not enjoy the profit-sharing scheme ?—No; but I think 
this will have the same effect. 

What proportion of your men are in a position to earn an annuity ?— 
All the regular hands. 

The men under the condition of 25 years service. What proportion of 
your men remain with you so long?—A good proportion of them. But 
you must bear in mind that gas work is rather hard, and that some of 
the men drop out of it. 

Do you mean that they die?—No. I mean that the work becomes a 
little hard, and they seek other employment. If a man, before reaching 
the pension age, becomes ill and unfit for work, the Directors accord hima 
pension on the same basis, but reduced in scale according to his number 
of years’ service or age. 

The Cuarrman: Do most of your men belong to Friendly Societies ? 

Witness : I do not know. 

You do not interfere with them in regard to that ?—No; and, of 
course, nowadays it does not do to ask too many questions. 

Mr. Nicou: They earn this on their merits. You do not take into 
account whether they belong to any Friendly Society ? 

Witness: No. We say that if a man has served the Company well for 
a certain number of years, he is entitled to a pension. It is not fair to 
take into account anything else. 

You do not mention this circumstance in making your contract with 
them?—Oh, no. 

The workmen likely to get into your employ would know that this was 
one of the advantages of your service, I suppose ?—Yes, they would get 
to know it no doubt; but we take no steps to advertise it. 

Mr. Lowxes: How long has your pension scheme been in operation ? 

Witness : About four years. 

In further examination, witness said that the amount which The Gas- 
light and Coke Company paid in rates, in excess.of. the South Metro- 
politan Company, was ld. per 1000—the respective figures being 24d. 
and 14$d.; and he thought there was no chance of their getting any abate- 
ment so long as the present principle of rating public companies con- 
tinued. - On one occasion, however, the Company did spend several 
thousands on law, and obtained a very appreciable reduction in the 
assessment; and he was glad to say it had the effect of stopping, for the 
next quinquennial period, any attempt to enhance the assessment. He 
went on to state that at Beckton they had had to spend £7000 this year 
in making provision for the disposal of their sewage; and that would 
cost them some £2000 a year to maintain. Coming to the important 
question of capital, he asked the Committee to disregard some of Mr. 
Haward’s figures. Mr. Haward made the gross amount of capital expen- 
diture by the Gaslight Company £2,456,000 for the years 1890-8; but 
he credited nothing for amounts written off capital from time to time 
for depreciation of plant, &c. These credits amounted to £164,000; and 
represented a sum of £57 per million cubic feet of gas sold. Witness 
could not understand how Mr. Haward omitted these credits, because in 
his statements he set them out in detail. This reduced his figure of 
£854 (the rate per additional million feet of gas sold in 1890-8) by £57; 
making it £799. A similar correction for the South Metropolitan Com- 
pany made their corresponding figure £288, against £296 stated by Mr. 
Haward ; while, with the Commercial Company, there was practically no 
alteration. Witness went on to refer to a table (top of p. 1756) giving the 
capital expended per million cubic feet increase in gas sold by each of 
the Metropolitan Companies (as now constituted) in the years 1876 to 1898. 
Mr. Haward had taken a group of years—1890-98—and found, correctly, 
that the expenditure incurred during that period by the Gaslight Company 
was £799; and this he compared with the corresponding figure of £288 
of the South Metropolitan Company, and of £415 of the Commercial. 
But Mr. Haward had not taken into account that, in the preceding period 
of seven years—1882-89—the Gaslight Company’s expenditure per 
million was only £98, whereas with the South Metropolitan Company it 
was £385, and with the Commercial £318. Then going back further, to 
the period 1876 to 1881, the Gaslight figure was £487, the South 
Metropolitan £399, and the Commercial £381. It was not fair to this 
or any other Company to take out a number of years during which, by 
reason of bad business, or other causes, the Company’s expenditure was 
large in proportion to their increase of business, without taking into 
account, also, that in a previous group of years the conditions were 
precisely the reverse. There was no other figure anywhere such as this 
£98. He claimed that in dealing with the expenditure of the Company’s 
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Rabu iy vd ae 
: ncrease in Gas xpen 
Period. Sold Capital Expended per Million of 
for the Period. Increase. 
GASLIGHT AND CoKE, 
1876to 1881 . . . 37°15 $1,805,994 £487 
1882 to 1889 32°26 433,640 98 
1890 to 1898 15°86 2,293,981 799 
1876 to 1898 110°16 £4,533,615 £412 
SouTH METROPOLITAN. 
1876to 1881 . . . 41°64 £459,793 £399 
1882 to 1889 46°85 693,147 385 
1890 to 1°98 64°16 1,044,811 283 
1876 to 1898 241°45 $2,188,751 £334 
ComMERCIAL, ; 
1876 to 1881 41°10 £165,962 £381 
1882 to 1889 26°73 127,118 318 
1890 to 1898 . 26°71 209,900 415 
1876 to 1898 126°58 £502,980 £375 














capital, they should take the average of the whole period from 1876 (when 
the Gaslight Company were last before Parliament) to 1898, which gave 
the figure of £412 for the Gaslight Company, £334 for the South Metro- 
politan, and £375 for the Commercial. The expenditure during 1890-98 
of £799 was caused first by those bad years in which there was an 
absolute decrease in the Company’s business; and, second, by the large 
expenditure which they had to incur in providing stoves and fittings for 
automatic meter consumers. In ordinary circumstances, the expendi- 
ture of gas companies for works was about £300 per million feet sold, or, 
including distribution expenses, any figure up to £400 per million sold ; 
but with consumers by automatic meters the expenditure per million 
sold was increased by another £300. During the period 1890-98, the 
Gaslight Company had to incur the whole of this extra expenditure ; 
and it came at a time when they were having decreases in the quantity 
sold. It might be argued that they had no right, seeing that they had 
a reduction of business, to spend money to enlarge their works. But 
gas companies were bound under statute to meet every demand made 
on them; and they could not speculate that because there was a mild 
winter this year there would be a mild winter next year, or that because 
they had two mild winters they would have another next year. Their 
calculations had regard, not so much to the increase of business, as to 
the increase in the number of consumers; and the number of consumers 
had been rapidly increasing from year to year, despite the temporary 
reduction in their business. From 1883 to 1898, the consumers had 
increased by 136,762. 

Mr. Nico: How many of these were in connection with the auto- 
matic meter system ? 

Witness : About 90,000. Seeing that we had this large increase, we 





were bound to make provision for the possible requirements of these new 
consumers; and therefore we have had, during these nine years, to go 
on spending money. There was another reason, too. From 1876 to 
1881 we spent £1,805,994; and from 1882 to 1889, only a very small 
amount—£433,640. We were too economical in those periods. 

Which period was it you took advantage of your reserve fund ?—The 
period 1890-98. We found in 1890-91 we had not made sufficient pro- 
vision for the increase of business; and on one or two occasions we ran 
too short. The Directors said: This will not do; we must be in a 
position to take up the full public demand. = Therefore during the 
period succeeding, 1890-98, we have increased the capital expenditure on 
our works; and, given an ordinary winter, we do not anticipate we shall 
have an excess over the requirements of the Company. I want the Com- 
mittee to realize that the figure of 1890-98, £799, must. be averaged in 
order to arrive at any fair comparison with the corresponding figures 
of the Commercial or South Metropolitan. This year in our Bill we 
asked for £3,500,000, to last us twelve years. That was cut down to 
£2,500,000, which we anticipate will last us for eight years. 

The Cuatrman: You say that the comparison should be between £412 
for your Company, £334 for the South Metropolitan, and £375 for the 
Commercial ? 

Witness: Yes. Continuing, he said they applied to Parliament this 
year on the basis of £392 per million cubic feet. 

Even according to these statements, the amount which you acknow- 
ledge, £412, since 1876 has been above the average, or the estimated 
average ?—Yes. 

Have you any reason to adduce as to why your amount has been above 
the average, which you admit ?—Yes, and that is the key of the whole of 
our position—the increase of business. Our increase of business during 
this period, 1898 over 1876, has been at the rate of 110 per cent.; with 
the South Metropolitan Company, 241 per. cent.; and with the Com- 
mercial, 126 per cent. Gas companies, like other business people, can 
meet their requirements for new works at a lower cost now than formerly. 
Mr. Livesey explained to you the other day that whereas they used to 
put up small-gasholders, large holders are now built at.a very much 
lower proportionate cost. The same applies to all other parts of a gas 
company’s plant; and the result is that the more business a gas com- 
pany can get, the larger the proportion of these modern and less costly 
works they have at their disposal. For instance, to put the case of 
these two. Companies, the South Metropolitan in the 23 years, with their 
increase of 241 per cent., have now five-sevenths of their whole works 
constructed on the more: modern system, and with cheaper capital. This 
Company, with an increase of 110 per cent., have only half their plant 
constructed on the modern and cheaper style, and with cheaper capital. 
I want to urge this point before the Committee, because, after all, one 
of the chief answers on which The Gaslight and Coke Company rely in 
dealing with this capital question, is the relation which-the increase of 
business bears to capital expenditure. The witness went on to refer in 
detail to the following explanatory statement of the differences between 
The Gaslight and Coke Company’s capital expenditure and that of the 
South Metropolitan.and Commercial Companies (dealing with the Com- 
panies as they are now constituted) :— 





Commercial Company. 
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‘ | Millions. 

Quantity of gas sold in the year 1875. | 

Capital expended on Dec. 31,1875 . . . | 

Capital expended on Dec. 31,1875, per million | 
cubic feetofgassold . ... . . | 

Increase in the sale of gas, 1876 to’ 1898 in- | 
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Total quantity of gassoldin 1898. . . 
Total capital expended on Dec. 31, 1898 . 
Total capital expended on Dec. 31, 1898, per 
million cubic feet of-gassold. . . . 
Deduct in respect of the larger proportion o 
the maximum day’s delivery of gas | 
(£400,000) and of the cost of the transfer 
of manufacture of gas from London to 
Beckton (£1,500,000) . . .. . 
Per million cubic feet of gas sold. 
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bring up the figure to the level of the 
South Metropolitan Company—viz., 
O43 DOE GOR: bs woe ein wi be 
Hypothetical capital expenditure, on the 
basis of the Company's net capital ex- 
penditure, 1876 to 1898, per million cubic | 
feet of increased capacity . . . 
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Hypothetical further increase in gas sales to | 
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£514 


359 











Corrected totals and averages—Gas sold 
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Capital per million. . . . | 





t+ |_£15,371,000 





£451 per million is equal t2 


gs. per 1000 cubic feet 


This table shows that the capital expended in 1875 per million cubic feet 
of gas sold was: Gaslight and Coke Company, £816; South Metro- 
politan, £656 ; Commercial, £499. The Gaslight and Coke Company’s 
increase in sale from 1875 to 1898 gave a capital expenditure in that 

riod of 44 millions, or £412 per million of increase; the correspond- 
ing figures for the South Metropolitan Company being £334, and for 





e | £451 
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£430 per million is equal to 


£428 per million is equal to 
8s. 7d. per 1000 cubic: feet. 
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| 8s. 7d; per 1000 cubic feet. | 





the Commercial Company £375. If the Company had what he called 
a hypothetical further increase of 13,109 million cubic feet, to bring up 
the percentage of The Gaslight and Coke Company to that of the South 
Metropolitan, and constructed the necessary further works, the cost 
would be £350 per million, or -£4,588,000. This would make the total 
gas sold 34,086 million cubic feet, with a total expenditure of £15,371,000, 
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or £451 per million, against a figure of £604 per million cubic feet of gas 
sold in respect of the total capital expenditure to December, 1898. This 
figure of £451 would also compare with the £428 of the South Metro- 
politan, and the £430 of the Commercial. The outlay on this hypo- 
thetical further increase would be made at such a very low rate that it 
would reduce the Gaslight Company’s total average to very near the 
South Metropolitan figure. The amount of £350 per million, witness 
added, was no guess figure, but the one adopted in their calculations 
before Parliament. 

The Caarrman : If you had been in the same position, you say, as the 
South Metropolitan, with regard to increase, your figure would have 
been £451 per million, instead of £604? 

Witness : That is our case to-day before you. 

Mr. Cowen: That is one of the principal reasons you urge for the 
differences—the discrepancy—in the rate of increase? 

Witness: That accounts to a large extent for the 34d. per 1000 cubic 
feet which we have to charge our consumers—capital charge. 

The CHarrmMan: Have you any other point to urge as to capital ? 

Witness: Yes. I will deal with the £1,500,000 which was the cost 
of transferring our chief station to Beckton. It has been urged over and 
over again before this Committee that in going to Beckton and trans- 
ferring our manufacturing plant there, we only did what the South 
Metropolitan and the Commercial Companies did. There is a fallacy 
there. The Gaslight and Coke Company are the only Company who have 
been called on by Parliament to remove their manufacture from the 
heart of London to some place in the suburbs. Other Companies, it is 
true, have built additional works. This has been done at East Green- 
wich and at Poplar; but those were additional works to take up addi- 
tional business. In our case, however, we had to move from Westminster, 
Curtain Road, Brick Lane, Goswell Road, and Blackfriars; and the 
capital so spent remains to-day. The Government Auditor has limited 
the amount to be written off in consequence of these removals; and it 
will take some years before the amount still standing to the debit of the 
four stations is liquidated. We have written off some £200,000 or 
£300,009. While the Government Auditors wished to see the capital 
outlay liquidated, they did not want the consumers to be burdened with 
a further charge. They fixed the sum to be paid—£6000 a year—and 
at that rate it will be many years before the amount is liquidated. 

When you gave up using particular stations, what did you do with 
them ?—The Westminster station is still in use to this extent: We had 
to pull down all the retort-houses and purifiers, but we erected two 
large gasholders. The whole cost incurred is charged to revenue. 

Did you get nothing in the way of sale or otherwise ?—No; we used 
the whole of the land for gasholders and the Company’s offices. We have 
nothing to show for our capital except the value of the land. At Black- 
friars, the works were demolished ; and we sold the land. De Keyser’s 
Hotel now occupies the site. We received £175,000 for the land. At 
Goswell Road, we retained the land, and we have offices there. The 
land we hold at the present time. We do not like to sell land in London, 
because we never know what may happen. A gas company ought 
never to sell land. Curtain Road was a very small place. There we 
sold; and it-is written off. It is difficult to criticize the reason for 
selecting the sites in the old days. We have no right to assume that 
those who preceded us in the management of the affairs of the Company 
were less wise than we are. In 1867, we saw that as we were going on 
we had no chance with the other Companies, and that if we wanted to 
sell-gas at all cheaply we should have to go to Beckton, where we could 
secure water carriage for our coal. We went to Beckton in 1870. 

Did you state the whole amount of the disused-capital on these stations ? 
—To-day it is £375,000. ses 

That.is allowing for the amounts written off ?—Yes. Between £200,000 
and £300,000 has been written off. The expenditure was more because, 
in addition, there is the value of the substituted plant to be considered. 
The amount I mention is the sum which stands on our books to-day. 
Another item in connection with Beckton is this: When we amalgamated 
with the Imperial Company at Bromley, in 1876, we bought over land 
with the idea that for this district of supply—the largest in London—the gas 
would be manufactured there. But when we amalgamated with them, 
we found that the cost of making gas at Bromley for the district would be 
3d. or 4d. more than it would be if made at Beckton. We knew that the 
Imperial Company had these works ; but it was not until after we had 
amalgamated that we saw the disparity. ‘The amount of disused capital 
at Bromley is £430,000. They have a dock capable of dealing with four 
times as much work as is done there, and a large amount of surplus land. 
They built a very fine bridge over the Lea at Bow Creek, with a view not 
only of keeping up a connection with London, but of giving a good 
passage for the carting away of coke. If we had amalgamated a few 
years earlier, all this expenditure would not have occurred. 

Then am I to understand that you have £375,000 of disused capital 
at your three stations in London, and £430,000 at Bromley (making 
£805,000 in all) that is at present unremunerative?—Yes. Then in 
addition to that we had to construct a new road three miles long when we 
went to Beckton.. We had to do this for two reasons—to get traffic into 
the station, and for the purpose of laying pipes for the conveyance of gas 
from Beckton to the heart of London. This cost between £30,000 and 
£40,000. The pipes were 40-inch mains. This, and the bridge over Bow 
Creek and the pumping-station, involved an expenditure of £360,000. 
ae for the purpose of bringing gas from Beckton to the district of 

supply. 

Do you put that down as unremunerative capital ?—No; but I deal 
with it as one lump sum in the aggregate cost of removing to Beckton: 
The same thing applies to the branch railway that the Great Eastern 
Company constructed for us. In addition to surplus land, it cost us 
£47,000. The cost of works for dealing with residual products was 
£260,000. That again was a thing which the other Companies have not 
gone into. The other Companies have sulphate of ammonia works ; but 
they have not gone in for the manufacture of tar products. The total 
amount with which I am dealing comes to £1,500,000. 

What amount of that do you regard as lost, or not remunerative 
capital ?—I should say the works at the disused stations - £375,000. 

And the £430,000 you referred to at Bromley ?—Yes; that is disused 
capital for the present. The others are works established for the Com- 
pany; and I say that no other Gas Company have had to carry their 
operations to such a distance from the area of supply. 





They are unremunerative works ?—Well, but we are comparing our 
expenditure with corresponding expenditure of other Companies; and I 
say that before you can arrive at the fair basis of comparison, you must 
eliminate such items as do not appear in both accounts. 

Then you wish us to take this sum of £1,500,000 as the amount of 
capital which is against you in the circumstances of the case ?—Yes. 

You have something to say about the works you put up to meet your 
maximum day’s delivery ?—Yes, I will put in another table. 

Witness then handed in the following table :— 

Maximum Day’s Delivery of Gas in the District of The Gaslight and 


Coke Company and in that of the South Metropolitan Gas Company. 











THE GASLIGHT AND COKE SoutH METROPOLITAN 
Company. ComPany. 
YEAR. 
: Proportion | Per cent. Proportion | Per cent. 
poorer of Laouat of Annual pe omegg of Kanusl (if Anneli 
’ Make. Make. y: Make. ake. 
Thousands. Thousands. 

1883 . 81,422 1-196th o's! oa oe ee 
1884 . 85,148 I-Ig2th 0°52 aie <a wa 
1885 . 9: ,685 1-178th 0°56 se se Se 
1886 . 103,440 1-168th 0°60 28,854 1-186th 0°54 
1887 . 103,747 1-174th 0°57 27,381 1-206th 0°49 
1888 . 103,550 1-180th 0°56 30,612 I- gztn 0°52 
1889 . 115,878 | 1-167th 0°60 29,333 1-205th 0°49 
18go . 125,721 1-159th 0°63 35,077 1-180th 0°56 
1891 . 128,207 1-161th 0°62 34,758 I-197th o'5! 
1892 . 116,338 | 1-175th 0°57 35,824 I-197th o'51 
1893 . 114,727 1-170th 0°59 36,672 1-1g92th 0°52 
1894 . 105,097 1-185th 0°54 36,920 1-204th 0°49 
1895 . 110,312 1-187th 0°53 41,938 1-198th o'5I 
1896 . 119,016 1-180th 0°56 46,706 1-188th 0°53 
1897 . 121,698 1-184th 0°54 47,552 t-197th o's! 
1898 . 119,922 1-187th 0°53 45,224 1-217th 0°46 























Witness said this table was very complicated. It showed themaximum 
consumption of gas in any 24 hours in the case of his Company and the 
South Metropolitan Company. The test of the capacity of works was the 
maximum quantity of gas which could be turned out in the course of any 
24 hours; and when he said this, he meant not only what could be made 
in the retort-houses, but taking into account the storage capacity of the 
works, and the amount they were able to supply to meet extra demands. 
They, of course, were able to send out more gas than they could make on 
any one day. As a rule, in all gas companies the proportion of this 
maximum day’s delivery was about 1-200th of the whole annual con- 


sumption. That was an uneven figure, as there were 365 days in the 
year. In the results between themselves and the South Metropolitan Com- 


pany, there was a great difference. The heaviest day’s consumption of 
his Company bore a larger proportion to the annual consumption than 
that of the South Metropolitan Company, whose figure for 1898 was 
1-217th, while that of his Company was 1-187th. All comparisons were 
on the quantity of gas sold in the year. When they came to the question 
of capital expenditure, they had to bear in mind other matters. If the 
quantity of gas sent out in any 24 hours bore an unduly large proportion 
to the annual consumption, they had to make as well as store it. They 
could not go on indefinitely storing it. Then, again, stored gas required 
to be re-enriched ; and for this reason storage alone would notdo. They had 
to make to meet an unusual demand, as well as supply from storage. 
Everything over 1-200th was. greater than the average. He estimated 
that the cost of extra plant required to meet the maximum day’s demand 
was £400,000. They had sent out 128 million cubic feet as the largest 
quantity in any one day; and their increase of consumers and of busi- 
ness satisfied them that, if they had had a normal winter last year, 
instead of sending out 128 millions, they would have had to send out 
140 or 150 millions. Ofcourse, they had to provide for thisamount. They 
provided for 140 millions. This was about 1-170th. 

The Cuarrman: The difference between 1-161st and 1-200th costs you 
£400,000 ? 

Witness: Yes. 

Have you any figures to show the extra capacity the South Metro- 
politan have established to keep up with your 1-200th ?—No ; but that 
Company have not been subject to the same variations that we have. 
They have only had one exceptional year, and that was in 1896. In our 
case there have been great variations ; the reason being that the supply 
of the City is different to that on the other side of the water. In the 
City and West-end, with their streets of shops and warehouses, they 
must have gas when fogs are prevalent. In an ordinary residential dis- 
trict, it is not so necessary. In the City, you may have an enormous 
discrepancy between one day’s gas supply and another. 

That is owing to fogs ?—Yes, fogs and darkness. 

Mr. Nicoi: The electric lighting companies have ousted you ? 

Witness : Yes; but they have not taken the whole of the City and West- 
endsupply. The electric light is not so useful in foggy weather as gas. 

The Cxarrman : It is not used in street lamps? 

Witness: Yes. It is this increased consumption of gas on extraor- 
dinary days that is such a burden to us. In new works we had to put 
up, we should be guided by the experience of the past. 

Mr. Nico.: The South Metropolitan Company are under the same obli- 
gation as you are to supply gas in all sorts of weather, are they not? 

Witness: Yes; but, as I have said, they have not the City to supply. 

The Committee here adjourned. 


Friday, June 23. 
Mr. Joun W. Frevp was recalled. 


Further examined by the Cuarrman, he explained that the reason 
the lighterage of coal at the Pimlico station of the Company cost 11d., 
against 7d. at Bromley, was that in the former case the coals were un- 
loaded at the Company’s own works at Beckton, and the Company there- 
fore obtained the profit of unloading; whereas at Bromley a contractor 
did the unloading and received the profit. This approximately accounted 
for the difference. _He went on to summarize the differences dealt with 
so far.as between the South Metropolitan Company and his Company 
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He claimed that, according to his figures, the difference between the two 
Companies was only 7°38d. per 1000 cubic feet—taking the average of the 
charge for 1898. This figure was composed of 0°5d. lighterage, 0°4d. en- 
richment, 07d. residuals, and 0°7d. wages. Then there was a difference 
of 03d. in respect of stoves, which item had not so far been dealt with. 
The Gaslight Company apparently did not receive quite so much for 
stove-rentals as the South Metropolitan Company; but, he thought, that 
was a matter of account, and not of fact, for he did not suppose that the 
South Metropolitan Company charged more for the hire of their stoves 
than the Gaslight Company. Sundries—principally distribution charges 
—totalled 0‘ld. These items amounted to 2-7d., or with rates, 1-1d.,3-8d. 
Then the extra charge in the case of the Gaslight Company in respect of 
capital was 3-6d., which added to the 3-8d. made 7-4d.; and this balanced 
practically with the figure of 7°38d. 

You wish us to understand that the difference of 7-4d. between your price 
and that of the South Metropolitan Company is made up under the heads 
you have now given us ?—They are. 

How much is your floating capital ?—£423,000. The largeness of the 
sum was accounted for first of all by the fact that they had a larger 
suspense account in connection with their automatic meter supplies than 
the South Metropolitan Company. The South Metropolitan Company’s 
figure was £27,000, against £300,000 with the Gaslight Company. 

Where have you got the capital from?—It is using for temporary 
purposes the capital which we raise from time to time by the issue of 
stock. But we do not deal with this expenditure in the same way as we 
do, say, the laying of a main. 

But do you pay interest on it ?—Yes. 

You are paying this suspense account off out of revenue?—Yes. 

Mr. Conen: But in the meantime the capital carries interest all the 
time ?—Yes, we all have to pay interest on our floating capital, whether 
large or small. 

The Cuarrman: What is the distinction between your floating capital 
and other capital ?—It is not fixed capital. You cannot earmark expendi- 
ture. In order to carry on the undertaking of the Company, we are 
obliged first of all to have a certain amount of coals in hand. That has 
to be provided out of floating capital. The same applies to the manu- 
facture of products, and to stores in hand. 

It is your stock-in-trade ?—Yes. 

Replying to Mr. Lougn, as to why the Company’s suspense account in 
respect of automatic consumers should be £300,000, whereas the corre- 
sponding figure with the South Metropolitan Company was only £40,000, 
he said the Gaslight Company spent, as formerly explained, much more 
on fittings. They got their value for the expenditure, as they put in 
larger meters, better fittings, and certainly better stoves than the South 
Metropolitan Company. Further the South Metropolitan Company com- 
menced the system before the Gaslight Company ; and therefore they had 
been able to liquidate their suspense account to a greater extent than the 
Gaslight Company. 

The Cuarrman: Why will you ever liquidate it while you are a going 
concern ?—Because of the larger number of ninepences we get. We 
increase the bulk of our consumers by this system, and in this way the 
ninepences increase at a greater rate. 

But you will always require to have a stock of coal on hand ?—Yes. 
We shall never liquidate the floating capital. The South Metropolitan 
Company were apparently using a little of their reserve fund, which had 
not been invested, as floating capital. The figure of £423,000 meant that 
if the Gaslight Company were to wind up their business to-day, sell off 
their stocks, pay their debts, and get all their accounts in, they would then 
have £423,000 in hand. This sum was at present supplemented by a loan 
from their bankers of £450,000. 

Sir A. Scopie: If I understand you, you have against this £423,000 of 
floating capital and £450,000 of loans from your bankers, debts of £900,000 
odd ?—Yes. These items would grow less, and become balanced by the 
debts due from customers. 

Therefore what you stated at the beginning, that your floating capital 
was represented by stores and partly by debts due from customers, did not 
convey the impression I now have, that the £423,000 must represent the 
stores you have in hand ?—Yes. 

And that stores are not only the stores affected by the supply of auto- 
matic meters, but your coal and other articles ?—Yes. 

It comes to this, that £423,000 or more really represents the stores 
account, and this stores account is paid off from revenue from time to 
time as thestores are taken into use?—-Yes. As the stores are used, they 
cease to form part of the floating capital; and they either become part 
and parcel of the fixed capital or else they are used for wear and tear 
purposes and charged to capital. 

Mr. Cowen: Apparently you always need a loan. Therefore it is a 
permanent loan ?—As you know, the Money Market has been favour- 
able for borrowers; and seeing that we have been hard-pushed for money, 
we have had recourse to our bankers to a larger extent than formerly. 

Continuously ?—Almost continuously. Witness added that now that 
the Money Market was tighter they thought it better to pay it off. 

The CHarrmMan: You maintain it is better business to have a loan at a 
less rate than you could raise capital at?—Yes. If we were to have no 
loan from our bankers, at the end of the year it would mean that we 
should have a large amount of cash in hand at the end of the half year, 
probably earning 1 per cent, 

Mr. ConEn : Is £966,000 about the normal amount due to your bankers ? 
—Yes. 

In reply to Mr. Loven, witness gave details of the item, sundry stores 
£263,000—purification stores £31,000 ; lime burning £125 ; general stores 
(iron, bricks, cement, &c.), £163,000. Every item, he said, had been 
examined and certified by Sir Robert Giffen, the Official Auditor. 

Could you tell us what you pay your bankers for this loan ?— Bank-rate. 

That is 3 per cent. ?—Not always. 

But it has been so for a long while. At any rate you have told us it is 
cheaper to borrow than to raise capital. 

Witness replied that, if they compared the rates at which they could 
raise ordinary shares and debentures with the bank-rate, they would see 
there was considerable saving. 

Further examined, witness referred to the statement of Mr. Haward 
regarding the transfer of the Company’s works to Beckton, that “ the 
effect of the Company’s plea is that the high price of gas must be con- 
tinued in order that their shareholders may continue to pay 12} per 








cent. upon a large sum of capital which is dead and should have been 
written off long ago.”” He had explained the cause of this transfer to 
Beckton, and he should like the Committee to remember what it really 
meant, and why it was only justice that the consumer should be called 
upon to pay interest on the capital, part of which was not altogether 
profit earning. The removal of their works from town surroundings to 
a suburb in 1870 was really a very great benefit to London. 

Mr. Loucu: Why is it to go on for ever; 30 years have already 
passed? Mr. Haward’s argument was that it ought to gradually dis- 
appear. Our point is that at the end of 30 years the thing should be got 
out of the accounts ?—The answer is that when Parliament gave power 
to move to Beckton, they did not impose any restriction. 

- The Cuarrman: They did not say : You shall have a sinking fund ?— 

0. 

Mr. Loveu: I do not think that is an answer. Are you not, in the in- 
hebeites of your shareholders, trying to get your undertaking into a solvent 
state ? 

Witness was understood to assent. 

Continuing, witness alluded to the statement of Mr. Hunt, to the effect 
that the Gaslight Company had spent a million-and-a-half more money 
than the South Metropolitan Company would have done under similar 
circumstances. Mr. Hunt did not, he said, attempt to justify this 
statement by any evidence. It was an allegation wholly unsupported 
by what Mr. Hunt said afterwards. 

Mr. Conen: Not merely unsupported, but, in your view, incorrect, I 
suppose ?—Absolutely incorrect. He played the same trick with the 
figures as I have complained of before. He took a period of ten bad 
years, and excluded all the good years. That is not the way to give 
evidence. It is little short of dishonest. Continuing, witness went on 
to refer to a statement Mr. Hunt put in showing the cost of manufac- 
ture in the case of the Gaslight Company and of the South Metropolitan 
Company. Witness handed in a statement reproducing Mr. Hunt’s 
table, and showing the corrections which he now wished made. After 
dealing with the items of expenditure, Mr. Hunt deducted in the earlier 
period, 1888, the amount received for rents and miscellaneous receipts and 
rental of meters and stoves. What the amount of rental received from 
meters and stoves had to do with the cost of gas making, witness was 
at a loss to understand. The object of Mr. Hunt would be apparent if 
the Committee looked at the 1898 figures. In the interval between 1888 
and 1898 the Gaslight Company had abolished meter-rents; and 
therefore in 1898 no deduction was to be made from the Gaslight Com- 
pany’s cost of gas making in respect of meter-rents. For this reason Mr. 
Hunt practically increased the Gaslight Company’s cost of gas making 
by 3d. per 1000 cubic feet. A more dishonest statement, he thought, 
was never put before the Committee. Witness, in his tables, had elimi- 
nated all rentals whatever ; they had nothing to do with the subject. He 
further said the adjusted figures for the three Companies showed a 
marked difference from the figures of Mr. Hunt. 

The Cuarrman: The result apparently is that between 1888 and 1898 
you increased something like 2d., the South Metropolitan Company 
decreased a little over 1d., and the Commercial Company increased 
0-2d.?—Yes. You will find that this Company have improved to a 
greater extent than either of the other Companies in cost of coal. 

Mr. Loveu: Did Mr. Hunt make the same deduction in 1898 as in 
1888 ?—Yes; but he had nothing to deduct. The rent of meters has 
nothing whatever to do with the cost of gas made. 

The CuHarrman: Why do you quarrel with the figures of 1888, before 
you had done away with the meter-rents?—I only quarrel with them 
because Mr. Hunt uses them in his evidence as'a comparison between 
1888 and 1898. I should not quarrel with that if he did not use the 
year 1888 as a basis of comparison with 1898. Ido not quarrel with 
them so far as they relate to 1888 only; but I do clearly quarrel when 
they are compared with another year. 

Mr. Loven: Is it not the sole point of Mr. Hunt’s original table that, 
whereas in 1888 there was a difference in favour of the South Metropolitan 
Company of 3°74d. per 1000 feet, by 1898 the figure had increased to 
8-32d. ?—Yes. 

Do I understand you merely assail that to the extent of only 0:30d. or 
0-40d. in connection with this intricate meter question ?—No, I have not 
dealt with the interest and dividend charges. 

The Cuarrman : Your contention is surely that you allow the figures of 
1888 to stand as Mr. Hunt put them; but that you would add to your 
figure of 1898 some figure (which I do not know at present) in addition 
to the present 0°52d. which he puts down as your meter-rent. That would 
somewhat reduce the 34:01d., and would be the figure, if you had still 
charged meter-rents, which ought to be used in comparison with the South 
Metropolitan Company’s 25°69d. ?—Yes. 

You cannot give the Committee the figure ?—Yes it would be 0°75d. 
That would bring it down to 33-25d. 

Then now you say that 33-75d. would be a fair comparison with the 
25°69d. of the South Metropolitan Company ?—Yes. : 

Mr. Lowxes: I think what Mr. Field says is right—for the purpose of 
comparing the cost of manufacture, the receipts from meter-rents ought 
to be eliminated. 

In reply to Mr. Lovau, witness agreed that the table showed that, 
whereas the South Metropolitan Company were 33d. better than the Gas- 
light Company in 1888, in 1898 they were 7d. better. 

The Cuarrman: What other point have you to make? 

Witness said he desired to put in another table as follows :— 


Net Coal and Working Expenses, less Rates, per 1000 Cubic Feet, of the 
Three Metropolitan Gas Companies. 


| 


| MEAN AVERAGES OF Four YEARS. 























Perio. 

| The Gaslight and South Metropolitan Commercial 

Coke Company. Company. Company. 

| d. d. d. 
1883—1886 | 20°45 17°04 19'I3 
1887—1890 17'7I 16°30 16°34 
1891—1894 | 20°52 17°30 19°83 
1895 — 1596 19°24 17°10 19°21 
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’ They had had, he said, Mr. Haward’s comparative statement for a certain 
period, and Mr. Hunt’s for another. There was always a difficulty in 
dealing with one single year and another ; and for the purpose of com- 
parison he would rather extend the field. He had taken the period com- 
mencing with 1893—the first year after the last amalgamation, with the 
London Company—and ending with 1898 ; and he had taken out the net 
coal and working expenses apart altogether from the question of rates. 
He had divided it into four periods. In the period from 1883 to 1886 it 
cost his Company 20°45d. to make gas; in the next period that was 
reduced to 17-71d.; and in the last period it was 19-24d.—showing a 
reduction on the figure for the first period of 1:21d. The figures of the 
Commercial Company were very close to these. Throughout the whole 
period—if there was any soundness in the view he took—his Company 
had done slightly better than either of the other two Companies. It was 
true that in the first period his Company were more costly than the South 
Metropolitan Company by 3-41d., and 1:32d. than the Commercial ; but 
the Committee would see that they had made up a considerable amount 
of the difference. While the expense to them was now about the same 
as to the Commercial Company, it had been reduced to less than 2d. more 
than that to the South Metropolitan Company. One embracing figure 
covered the whole thing. These figures he contended disposed to a large 
extent of the charge of mismanagement and reckless extravagance. 

The Cuatrman: The other Companies began better than you ? 

Witness: Yes. I have pointed that out. 

Mr. Conen: If you began by being expensive was there not more room 
for improvement in your case? Would it not be reasonable to expect 
more from you than from a Company who did not offend so much at 
the beginning ? 

Witness: Yes. The figures show that no one has appreciated more 
than the Directors of our Company the disadvantage we were under at 
the beginning. 

What is the first year you have taken ?—The first year after the last 
amalgamation, which seemed to me a good period to take. 

Mr. Loven: Good for you, but not for them. Had the other Com- 
panies any amalgamations ?—No. 

The Carman: You say that for the last four years your average 
working expenses have been about the same as those of the Commercial 
Company, and less than 2d. more than those of the South Metropolitan 
Company ?—A little over 2d.; 2°14d. 

Is there anything else you have to say about Mr. Hunt’s evidence ?— 
Mr. Hunt speaks about our having the whole of the north of London for 
the supply of coke. Well, there is no such thing as the monopoly of a 
district for the sale of coke. The different Companies send their coke 
where they can find the best market for it. We in the north of London 
are exposed to serious competition from Birmingham and the Midlands. 
There is a large amount of coke brought in from the Midlands. 

The Cuarrman: You say that Birmingham sends coke to North London, 
notwithstanding the cost of carriage ?—Yes. I only recently heard of a 
transaction in which a London dealer purchased 40,000 tons from the 
Midlands. 

You contend that Beckton is not a good market ?—No; but we do as 
the Birmingham people do. We send out coke to dealers, nurserymen, 
and contractors. Ido not know what the Birmingham or other people 
get for their coke. 

The Cuarrman: You have something to say as to Mr. Trenner’s evidence. 

Witness: Yes. But there is only one thing I care to speak of. He 
referred to the cost of electric lighting. He said that the people of Holborn 
were so dissatisfied with the price of gas that they had decided to light 
the Holborn Town Hall with the electric light to effect economy. Un- 
fortunately, Mr. Trenner did not go into figures as to the cost of the 
lighting. But I have got them out very carefully myself; and I find that 
the cost of lighting the hall was £293 in 1891 and £303 in 1892. They 
then introduced the electric light, and paid for gas £205, and, in addition 
to that, £255 for electricity. So that, instead of the lighting of the hall 
costing £293 as it did in 1891, it cost £460. And the same thing has gone 
on year after year. In 1895 it was £456; in 1896, £483; and in 1897, 
£492. So that it does not appear from the figures that there is any direct 
economy effected by the introduction of the electric light. 

Mr. Lowzks: Is it not the fact that the hall is more frequently let now 
than it was formerly—more used by the public who pay for it—because 
in that way the Local Authority would be reimbursed ? 

Witness: That may be so; but their gas account is still £224. 

Did not the witness say that people who use gas-engines have gone from 
the north of London to the south in order to have cheaper gas?—Well, 
we have 4000 gas-engines in our district. The number has increased 
rather than diminished of late years. There is a fallacy in Mr. Jones’s 
evidence. He gives a comparison of sales of gas per unit of main ; but 
there is a fallacy in it because one main may be a 40-inch main and 
another may be a 3-inch main. Mr. Jones, in his replies, spoke of reduc- 
tion in charges for capital; but I do not think he gave the Committee all 
the figures. He started with the figure for 1881, and compared it with 
that for 1888. The reduction in the cost of capital in that period was: 
Gaslight Company, 3-82d. ; South Metropolitan, 5d.; Commercial, 242d. 
Taking the whole period from 1876 to 1898, the reduction in the case of 
our Company was 3°75d. ; in that of the South Metropolitan, 4°32d. ; and 
in that of the Commercial, 1:95d. As to reduction in working expenses 
and improvements, the figure in the case of the Gaslight Company, 
has been more marked than in the case of the Commercial Company 
though not quite so good as in that of the South Metropolitan. The 
latter have a larger increase of business than we have. With regard to 
Mr. Morton’s evidence, it does not appear to me to call for comment. 
As to Mr. Doughty’s evidence, it is to the effect that the lowest price 
charged for gas in London should be applied to the whole of the Metro- 
polis. This policy would mean almost complete annihilation of dividend 
on this Company’s ordinary stock. 

The Cuarrman: The answer to him is that such an operation would 
be impossible ? 

_ Witness: Yes. It would cost £75,000 a year—that is a 10d. reduc- 
tion ; and the loss of this profit would reduce the amount available for 
paying dividends by £122,212, or just enough to pay 1% per cent. on our 
capital account. Considering that we have to go to the public every now 
and then to raise more capital, I should like to know what rate we could 
raise it at if we were to pay only 14 per cent. on ordinary stock? Imust 
ask the indulgence of the Committee with regard to the evidence of one 





other witness—Mr. George Livesey. I wish to prepare my reply to him 
carefully. I am not ready to give it to-day. If the Committee will allow 
the Engineers who have evidence to tender as to the construction of works 
to follow on now, and let me at a future sitting reply to Mr. Livesey, I 
shall be glad. 

The Cuarrman: You have, of course, referred to Mr. Livesey’s evidence 
by implication ?—Yes, on one or two points; but his evidence is too im- 
portant to be dealt with in the byways of evidence. I would rather deal 
with it as a whole. 

Mr. Lowies : What Engineer do you wish first to call ? 

Witness : Mr. Foulger. 

The Cuarrman : I hope that you will be in a position to deal with Mr. 
Livesey’s evidence on Tuesday, and that the Committee will be able to 
finish your cross-examination. I hope the evidence can be closed on 
Tuesday. 

Witness : We have one or two Engineers to offer to-day; and I do not 
think their evidence will take very long. 


Mr. GeorceE F. L. Founger was then called. 


Examined by the CHarrman, witness said: I am the Distributing 
Engineer of The Gaslight and Coke Company, have held this position 
for ten years, and have been altogether 34 years with the Company. 
During the whole of this period I have been engaged in the technical 
and practical part of gas distribution. 

The Cuarrman: What does that mean ? 

Witness : I amy responsible for the whole of the outside engineering 
works. As Distributing Engineer, I take charge of the whole of the gas 
manufactured at the different stations of the Company as it leaves the 
various works. I will first show the exceptional difficulty in opening 
and reinstating the expensive paved ways within The Gaslight and Coke 
Company’s area, as compared with similar work performed by any other 
Gas Company. Our area, as you have heard, is 63 square miles; and the 
roads throughout are largely paved with wood or asphalte, with concrete 
foundations. The cost of reinstating roads of this kind after they have 
been opened up to lay or repair pipes, is as high as 21s. per square yard. 
The whole of the City of London, with the exception of the Thames 
Embankment, is paved with either wood and concrete or asphalte. Going 
to the City boundary, where we join the area of the Commercial Com- 
pany at Aldgate, you cannot in the main streets get away from asphalte 
or wood. The cost of reinstating a road paved with granite cubes— 
with which the district of the South Metropolitan Company is princi- 
pally paved—is 2s. per square yard. The costof reinstating an asphalte 
road is 1s. 9d., and a ballast road 1s. 

What does the reinstatement of a wood pavement cost ?—It goes as 
high as 21s. 

Mr. SteapMaNn: What is this “ ballast”? 

Witness : Gravel in the side streets. The reinstatement of a Jarrah or 
other wood street includes the cost of the concrete. 

The Cuarrman: You mean that to break up one yard of wood pave- 
ment, and to put it back into its original state, costs about 21s? 

Witness : No, the cost of reinstating only. 

Can you give us the cost of breaking up, which must be added to the 
reinstatement ?—I am afraid Icannot. The labour is very much greater 
in the case of wood or asphalte streets than in other streets. It will 
take a man pretty well a day to break up a yard of concrete. The whole 
of it has to be broken up with sledge hammers and steel wedges. The 
breaking up is purely a question of labour. 

And still the fact of cost is important. Your contention, I suppose, is 
that you have to deal with a material expensive to work ?—Yes; that 
the expense incurred in the distribution of gas—in laying mains and 
service-pipes, and opening the ground and reinstating expensively-made 
streets and footways—seriously handicaps us when compared with Com- 
panies who are comparatively free from such expense. 

Mr. Lowtes: But to make this evidence effective, we must have the 
figures. - 

The Cuarrman: Yes; and we must know the nature of the ground all 
three Companies have to deal with, and the area of each. 

Mr. Conen: Yes; the area of each class of pavement—how much they 
have of the expensive kind, and how much of the cheap kind. 

Witness : I am afraid that to give this information would mean asurvey 
of che whole of the streets of London. 

Mr..LowiEs: You have a figure representing this particular work ? 

Witness : I could give you the cost in relation to each main job we do. 

The Caarrman: Can you give us the figures for a mile, so as to com- 
pare your Company with the South Metropolitan Company ? 

Witness : I could give you a mile of main ; but it would be an intricate 
comparison to make if I had to deal with the absolute number of miles of 
mainsof each Company. It is only fair to tell the Committee that the bulk 
of our mains were laid down before this expensive system of paving came 
into vogue. Therefore we are affected now more in the direction of wear 
and tear, and in dealing with the mains that were originally laid down, 
than in regard to original outlay. 

Mr. Lowzes : It has not affected your capital so much as your working 
expenses ? 

Witness: That is so; but at the same time there is no dcubt that, from 
the earliest period, the pavement of the City has been ofa more expensive 
kind than that of the districts supplied by the other Companies. 

But there is a set-off against that in the new streets, such as 
Northumberland Avenue. There is room for the mains to be put under 
those streets ?—Yes; in subways. Butin subways the wear and tear of 
the pipes is greater ; they are subject to every change of temperature. 
We have more escapes from mains in subways than in those which are 
protected by having soil around them. 

Mr. SteapMan : There are subways in the City, are there not ? 

Witness: There are about twenty altogether. 

The Cuarrman : When a row of new houses and a new road are being con- 
structed, I suppose you lay your mains before the pavement is put down ?. 

Witness : We endeavour to do so; but we have no power to lay mains 
in private roads. We only have power to break up roads when they have 
been dedicated to the parish. Sometimes the owners of the roads try to 
extract a rent from us. In that case, we should not be able to lay the 
mains before the roads were made up. 

But most of the roads are not private?—They are private when first 
laid down. 
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By-the time the houses are built and the streets are laid out, do they 
not come to you and ask you to lay your mains in the streets?—The 
parish people will not take the roads over until they are all made up. 

Do you as a general rule lay your mains before the road is made or 

after ?—As a general rule before. By Act of Parliament, when we open 
up a road we have to make it good again with the same material. With 
ballast it is, therefore, very inexpensive; but with wood and asphalte 
we are bound to use fresh materials—concrete and blocks. What 
renders the work more expensive is that we cannot finish it right 
off. We have to wait for it to set, which necessitates watching. Then 
we find great difficulty in tracing escapes of gas under the hermetically 
sealed roads within our area. In the case of ballast or macadam 
roads, a fracture is detected near ajointof themain. In the case of wood 
and concrete or asphalte, the road is impervious to gas; and it traverses 
long distances before it can be localized. This entails heavy expense in 
opening roads and reinstating them. We have to use great force in break- 
ing up roads; and we frequently find that escapes are caused in this way 
or by work in connection with the laying or repairing of telephone wires, 
electric light wires, or by water companies in opening up the roads for 
their purposes. Escapes often occur in consequence of roads being water- 
proof. When rain comes down on a ballast road, it sinks in at once, and 
helps to consolidate the soil; but as the pavements to which I refer are 
waterproof, the rain, instead of helping to consolidate the soil, runs down 
the gulleysand sewers, leaving the sub-soil dry. The peculiar vibration and 
tremor caused by the ceaseless traffic in London, creates a tendency in 
the dry soil to slip away from the mains. The mains ar@acting as girders 
to the road; they have to be frequently examined for the purpose of keep- 
ing them up, and seeing that they have adequate support. The question 
in connection with the pavement equally affects the service-pipes; and 
we have to open the roads in order to get at the pipes leading to the houses. 
The South Metropolitan Company have not to deal with such roads as 
we-have. All round places like Blackheath they are either ballast or 
macadam roads. 
- In further examination, witness pointed to the numerous obstructions 
in the main roads of London. It was difficult to lay mains, he said, 
owing to the very large number of underground pipes, such as probably 
were not equalled in any other city in the world. Frequently, in order 
to get mains properly laid, it was necessary to go to the owners of 
obstructions and get them to alter their works. He had in his mind a 
high-pressure main, 2 miles long, which they laid two years ago. In 
order to lay it, they had to alter the water-mains, and all the gulleys, so 
as to clear the channel for the main to rise. This was due to the fact 
that the roads in the district were so terribly full of obstructions. 

The Cuatrman : Your point is that streets in your district are much 
_ full of obstructions than those in the South Metropolitan Company’s 
district? 

Witness: Yes; and the streets are much narrower in the City. Then 
gas-mains, unlike water-mains, can never be laid upon alevel. They are 
always laid with a slant, so that the condensation from the gas may fall 
into reservoirs, from which it is pumped periodically. This makes it 
more difficult and expensive to deal with these mains; and in our case 
the expense is largely augmented by the fact that the roads are already 
so full of obstructions. We have to dip the mains every now and then, 
so as to put a syphon for the collection of the condensation. 

Mr. Lowres: Do all Gas Companies have to face this difficulty ? 

Witness: Yes; but if you aredealing with a road free from obstructions, 
you can run your pipes a greater length without syphons. 

The Cuarrman: You say your district involves a great many more 
syphons ? 

Witness: Yes; and they have to be frequently attended to and pumped. 
Having our works so far from the source of supply, it necessarily requires 
that the main should be of larger capacity than would otherwise be 
needed ; and there comes in a difficulty which we experience in crossing 
bridges, and soon. We have no power to go inside the structure of a 
bridge. If we find depth of road enough to bury the pipes in the soil, 
our statutory powers are adequate; but if there is not sufficient depth, 
it is necessary to get permission to go into the structure of the bridge. 
Witness produced photographs showing the difficulties he was describing. 
He pointed out that in one instance where they had been unable to bury 
a@ main in crossing a bridge, they had had to make arrangements with 
the London and North-Western Railway Company to carry their pipe 
outside the bridge. They had to make a small bridge for it on purpose. 
In consequence of their works being so far away, it was necessary to use 
mains of much larger capacity than those employed by either the South 
Metropolitan or the Commercial Company. 

What depth would you consider the greatest ?—Ishould say 38 ft. 6 in. 
The average depth of mains is 2 feet; but if we go 3 ft. 6 in., we should 
think it necessary to insert syphons. 

Do you wish the Committee to infer that the depth you have to go to 
is greater than with the other Companies ?—Not at all; but I wish to 
convey to the Committee that we frequently have to go deeper to clear 
these obstructions. Wherever we do meet with an obstruction, we have 
to go down under it; and wherever we dip, we have to insert a syphon at 
the lowest point. When we go deep down, we require to have special 
castings, and to make special arrangements to burrow underneath every 
obstruction, 

Have you any figures to give us as to the cost your Company are put 
to in laying these mains and service-pipes ?—I can give you the cost of 
laying maitis under such conditions, and compare them with the cost in 
the ordinary way. 

Those would be vague figures. They would not give the information 
as to the actual cost you are put to under this head ?—It is difficult to 
get two pieces of work absolutely alike, to make comparisons. I start 
with the small-sized mains. The cost of a 3-inch main, under ballast, is 
3s. 8d. a yard. 

The Cuarrman: This I understand is only the cost of laying—not of the 
pipe itself ?—Yes ; it is the whole cost—the excavation, the laying of the 
pipe, the pipe itself, and re-instating—-per lineal yard. 

Does laying a lineal yard mean that you have toopen up a square yard ? 
No; not quite, Under ballast, with a 3-inch main, we should open a 
trench 2 feet wide; but in other pavings we should have to open 3 feet, 
because with (say) wood blocks you cannot repair them up to a square 
edge—there is always the bonding. The cost of laying the same sized 
main under macadam would be 4s., under cubes 4s. 8d., under cubes on 





6 inches of concrete 6s., and under wood paving from 15s. to 21s. 6d. Very 
often we are able to curtail the openings by cutting a narrow trench along 
the pipe, but widening out at the joints. The cost under asphalte is from 
14s. to 18s. 

Mr. Lowzes: You have a greater proportion of large mains than the 
other Companies ? 

Witness : Yes; a very much larger proportion. Our mains really have 
to act as gasholders, because we are dealing in some cases with gas very 
nearly 20 miles away from the source of supply. We take the gas with- 
out the intervention of any gasholders whatever from these miins. 

The Caarrman: Do you m2an you have your mains so large that they 
are actually gasholders ? 

Witness : Not exactly that. The usual system of distribution with the 
South Metropolitan and Commercial Companies would be to allow the gas 
to gravitate through the district governors from the holders themselves ; 
but in consequence of our having done away with four works, we have 
had to run a system of high-pressure mains in order to pick up the 
outlets which formerly existed at those works. Therefore we have to 
rely on the pressure which we can maintain in these large mains, and 
make them do the same duty, in effect, as gasholders do with the other 
Companies. 

How do you get the pressure ?—The pressure is pumped. The whole 
of the gas is pumped from Beckton, and exhausted at the outlying 
stations. The pressure, although enormous for gas, is very slight on the 
pipe itself. The heaviest pressure we start at Beckton is 300-10ths, which 
will balance a column of water 30 inches high; but the pressure on the 


‘pipe itself would not amount to more than 1} lbs., and a main will 


stand a pressure of 60 lbs. It is therefore not necessary to have a main 
stronger because of the pressure. 

Does it add to your cost ?—Yes; it necessitates having duplicate mains, 
because no consumers can be supplied off these high-pressure mains 
direct. Assuming we did put aservice on one of these mains by accident, 
we should blow the whole of the water out of the chandeliers in the 
houses. Therefore the mains have to be intersected with a governor, 
and the gas reduced down to normal district pressure, which would be on 
an average about 18-10ths in the daytime and 25-10ths at night, against 
300-10ths in the high-pressure main. 

Is your contention, then, that you have these elaborate district arrange- 
ments, and the South Metropolitan Company have not ?—Quite so. 

And the necessity for them is that your works are farther away from 
your area of supply, and also that you have more obstacles and obstruc- 
tions to deal with than the South Metropolitan and the Commercial Com- 
panies ?—Yes; and also that we have to run these mains to pick up the 
outlets which exist at the manufacturing stations which have been done 
away with. 

Now have you something to say with regard to the electric light com- 
petition as affecting the distribution department ?—I think it would be 
idle to attempt to disguise the fact that the electric light in our district 
has very seriously interfered with our increase. There is no doubt that 
itis so. Our district, from a gas point of view, would have been every- 
thing which Mr. Livesey described it, if we had been as free from electric 
competition as his and the Commercial districts. But we have to divide 
the lighting portion of our area with no less than twenty Electric Lighting 
Companies or Vestries supplying current. If we had the whole of the 
lighting which these twenty Companies or Vestries have, I agree with 
Mr. Livesey that it would have been the finest district in the world; but 
we have not got it. When electric light first threatened gas interests, 
nearly twenty years ago, it put gas companies on their mettle; and they 
sought in every direction for usages for gas, in addition to lighting. I 
allude to gas for heating, cooking, motive power, and ventilating pur- 
poses. The Gaslight and Coke Company, with great energy—and the 
South Metropolitan and the Commercial Companies with equal energy 
—pushed the use of gas in these directions; and I contend they received 
an enormous benefit because they followed our example in this matter, 
without having any of the disadvantages which were the primary cause 
of our opening out in that direction—the competition of the electric light. 
Not having the competition of the electric light, everything they secured 
was a distinct gain; whereas in our case it was only replacing what we 
were losing to some extent. 

But with regard to new houses built in your district, do you find many 
like electric light instead of gas ?—I have personally canvassed the owners 
of large blocks of buildings; and they have told me facts. They said: 
‘‘ Tf you were to give us the gas for 1s. per 1000 cubic feet, we should be 
bound to have the electric light, because it is the fashion now. Nohigh- 
class residential property is ever built without it; and if we fitted up the 
gas, we should not let our premises.” There is no use denying this. It 
is not a question of the price of gas.. In these high-class houses they 
will have what is fashionable. With all our canvassing, we are unable 
to keep the electric light out from property of that class. 

Then it is in property built on old sites, which you formerly supplied 
with gas, where you have your loss ?-—Yes; in the new streets which are 
cut through various parts of our district from time to time. 

Mr. Conen: You do not believe the price of gas has been a factor in 
any way strengthening the competition of the electric light ? 

Witness : Not the slightest. : 

The Cuarrman: Has your consumption under the head of stoves and 
purposes of that sort in any way kept pace with the loss you have incurred 
from not having gas used for lighting? 

Witness : Well, we are not getting anything like the increase which the 
South Metropolitan Company have been having; and I cannot help 
putting this down to a very large extent to the loss by electric com- 
petition. In consequence of the crowded condition of many of the streets 
in our district, it is absolutely necessary for us, when opening the ground, 
to cart away temporarily the whole of the soil excavated, make the 
repair, and then bring back the soil—thus incurring a heavy expense in 
carting. 

Do the South Metropolitan Company not have this to do ?—I say there 
is no other Company in this country, except ourselves, who have to do it. 

Surely the streets in the South Metropolitan district are not so wide? 
—There is not the traffic through them. 

They can block them up?—Yes; I am only dealing with the busy 
streets, where ceaseless traffic is going on, which causes the very thing 
we have to seek for—escapes. 

Witness went on to explain how difficult it was, where there was water- 











June 27, 1899.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &e. 


1761 





proof, or almost hermetically sealed, pavement, to localize a fracture; it 
being sometimes discovered by the appearance of gas half-a-mile away. 
He contended that these fractures were more numerous in his district, 
owing to the great traffic; and that they gave more trouble to locate. 
With regard to the electric light, Mr. Jones admitted that he had none in 
his district, except that which was generated by private gas-engines. The 
cost of gas consumed in working the engines to produce the electric light 
was as much as the cost of the gas to light the premises would be. This 
proved that people were prepared to incur something beyond the cost of 
gas to get the electric light. 

The Cuarrman: Therefore you say there is no loss in the district to 
which Mr. Jones referred ? 

Witness : Yes. 

Your point is that in your area the Electric Lighting Companies do 
not employ your gas ?—Quite so; they do not. 

Witness (continuing) said the main streets of his district were mostly 
lighted by electricity, which affected the Company materially in their 
lamplighters’ wages. The Company had roughly about 53,000 lamps at 
present ; and the average number a lamplighter attended to, before the 
introduction of the electric light, was 100. Since the introduction of 
electricity, however, and the lighting of the main streets by electricity, 
the lamplighters could only take 80 lamps ; because they had to traverse 
the same amount of ground—cross and re-cross the main roads—to get 
at the side streets. The Company could make no reduction in wages, 
because the men had as much work to do for the 80 as formerly for the 
100 lamps. 

Mr. Lowes: The cost is increased 20 per cent. ? 

Witness: Yes. 

It would probably mean £100 a week, or more ? 

Witness replied that it would. He went on to say that all the large 
consumers of electric light had retained their gas-fittings in case of 
failure of the electric current; and these failures occurred at the times 
that the heavy demands otherwise were made on the Gaslight Company. 
Mr. Livesey suggested that these extra demands should be met in some 
way by reducing pressure. Witness was perfectly certain that if Mr. 
Livesey had had underground railways in his district, with signals 
lighted by gas, as the Gaslight Company had, he would never have 
suggested reducing pressure—especially at times when it was already 

“reduced sufficiently, if not too much. The whole of the signals on 
the Underground Railway were lighted by gas; that was a fact Mr. 
Livesey must have overlooked. Witness referred briefly to Mr. Hunt’s 
evidence regarding slot meters. So far as distribution was con- 
cerned, a service was a service; and it cost as much, if it passed 16,000 
or 17,000 cubic feet, as one passing a much larger quantity. A smailer 
service required even more attention than a large one, because it was 
more likely to be choked up by naphthalene. By the adoption of slot 
meters, the number of consumers in the Gaslight Company had been 
increased from 200,000 to 300,000, Turning to the question of levels, 
he said the Commercial Company’s district was absolutely at a dead level, 
and therefore the easiest of the three Companies for distributing gas. 
They had absolutely no difficulty in this respect, for gas would gravitate 
from the holders so long as there was gas in them. With the Gaslight 
Company, the levels varied from 10 feet below, to no less than 400 feet 
above, Trinity high-water level. This necessitated the use of valves, valve- 
houses, and other costly arrangements to ensure that the low-lying portions 
received adequate pressure. Gas pressure increased 1-10th for every 
10 feet of rise; and therefore, unless they had the means of checking the 
pressure, in a district of such varied level they would get a very undue 
pressure in the higher portions. So that the expense of distribution 
involved in these valves, pipes, &c., could not be compared with those of 
a Company absolutely on a dead level. Then Mr. Jones said the Com- 
mercial Company had no high-class residential property. He described 
his district as a working man’s neighbourhood; and alluded to the large 
area occupied by the London Docks, where no work was done after 
4o’clock. This was perfectly true. But in referring to the docks in his 
district, which burnt very little gas, Mr. Jones omitted to mention the 
very large number of factories, wharves, and engineers’ shops, incidental 
to the neighbourhood of docks, and factories generally, which burnt gas 
very freely, because a working man’s neighbourhood implied a colony 
where working men lived near their employment. The effect of these 
factories in 1898 was to bring Mr. Jones’s average consumption per 
customer to no less than 69,547 cubic feet, against 59,422 cubic feet with 
the Gaslight Company—a difference of 10,125 cubic feet per consumer 
per annum. In this calculation, he reckoned each house or factory as a 
consumer, and included slot-meter consumers in both cases. From a 
purely gas company’s point of view, the Gaslight Company would be 
quite willing to exchange Regent Street and Piccadilly for an equal length 
of Whitechapel or the Mile End Road. Mr. Jones had also stated that, 
excluding slot-meter consumers, his customers remained practically the 
same as they were eighteen years ago. Yet the Commercial Company 
during this period obtained even a larger amount of increase in their 
total gas sales than the Gaslight Company, though the latter Company, 
to obtain the increase they did, had to lay no less than 566 miles of cast- 
iron mains, and had 57,304 ordinary consumers. The reason was un- 
doubtedly that in the East-end, though the ground had been covered for 
many years, it was continually becoming too valuable to be occupied by 
the small class of property previously onit, and was always giving way to 
larger property ; and fortunately for the Company, as there was no electric 
light in the district to be installed in the larger property, it still consumed 
gas. The Gaslight Company were perfectly alive to the value of a 
working man’s district, because at the extreme east of their area they 
had a district—Canning Town, North Woolwich, East Ham, and West 
Ham—which was even more a working man’s district than the area of 
the Commercial Company. In this district, where they had bigger 
factories and docks even than in the Commercial Company’sarea, they had 
no electric light competition ; and the average consumption, per customer, 
there was no less than 113,000 cubic feet last year, against the Company’s 
general average of 59,000 cubic feet. 

The Cuarrman: The broad inference you want us to draw is that a 
working man’s neighbourhood is as good for a Gas Company as a West- 
end district full of large shops and residences ? 

Witness: Very much better. 

Mr. Coen: Your opinion is based, not so much on the presence of the 
poor man’s neighbourhood, as on the existence which it implies, of large 
factories ? 





Witness : Exactly. 

In further examination, witness pointed out that the City of London 
(part of the Gaslight Company’s area) was practically deserted after about 
7 o'clock. The buildings were all offices. There were no residents; and 
practically there was very little gas consumed, except in the East-end 
big marketing thoroughfares where gas was going till 11 or 12 o’clock at 
night. The Gaslight Company would be glad to exchange the. wholé of 
the City district for an equal district in Mr. Jones’s area. With regard to 
the West-end, too, there were no big shopping centres open late at night. 
Early closing was very rigidly carried out; and practically no shopping 
was done at night. 

Witness went on to say that the next point was as to slot meters. Mr. 
Livesey had said that the Gaslight Company fitted up the supplies at a more 
costly rate than the South Metropolitan Company, and employed a 5-light 
meter where a 3-light one would do. But they fitted. up 5-light meters 
so as to be within the law. - The cost of each supply to-the South Metro- 
politan Company was £6, but in the case of the Gaslight Company it was 
£7; and this had in some quarters been condemned as extravagance. 
But the Sales of Gas Act, 1859, clause 16, said that every consumer of gas 
‘‘ might purchase and use for the measurement of the gas supplied to him 
any meter, provided that the gas consumed per hour should not exceed 
the quantity per hour the meter was intended to measure, as marked on 
the outside thereof.” A man might have 100 lights in his house and be 
within the Sales of Gas Act if he could show that he only used three ata 
time. But a man with a 3-light meter who was using a gas cooking-stove 
burned a larger quantity than the Act contemplated. 

Mr. Conen: Has this point been dealt with by a Court of Law ? 

Witness: No. 

We are not a tribunal competent to decide this legal point ?—No; but 
we do not think we should be carrying out the provisons of the Act if we 
put sn 3-light meters, which are only meant to pass 18 cubic feet of gas 
per hour. 

Have the Companies taken steps to test the legality of the 3-light 
meter?—No. We were aware of the clause in the Act, and used the 5-light 
meter. It would be for the South Metropolitan to find out the legality of 
the other meter. 

Mr. Steapman: A man with a 3-light meter may use only one light at 
a time; and he may have a stove going also. Would there be anything 
illegal in that? 

Witness : It is illegal if more than the quantity of gas marked on the 
meter is used per hour. You can overwork a meter. 

The Cuarrman: When you get to the end of your pennyworth, you put 
in a fresh penny ?—Yes; but you may pass 30 cubic feet of gas through 
the meter when it is only registered to pass 18 feet. In every case where 
there is a stove attached, I contend that a 5-light meter ought to be fixed. 
The registration of the meter must be upset by overworking it. Mr. 
Livesey says that, under such circumstances, it works slowly; but that 
is not my experience. Overworking has a tendency to make a meter go 
fast, the drum not having time to empty itself; therefore it is to the dis- 
advantage of the consumer. 

Mr. SteapMAN : Suppose you put in a 5-light meter, the consumer gets 
no more for his penny than if he had a 3-light one. 

Witness: No; but with a meter which is too small there is a tendency 
for it to go too fast, and that works out to the disadvantage of the 
consumer. 

The gas would come out more quickly ?—No; the meter would register 
more than the quantity consumed. We are taking care of the interest 
of the consumer. Another way in which we do it is to give him a 
governor burner. It is weighted with a float, and so arranged that under 
no pressure can you get through it more than the quantity of gas which 
it is calculated to pass. We feel that if we tell a man we give him 
22 cubic feet of gas for 1d., and give him a burner which passes 4 cubic 
feet an hour, he has a right to find the light last for 5} hours. If it 
does not last that time, he knows that something is wrong. He has a 
means of checking the meter. We put a governor burner in each house 
at a cost of 2s. 6d. In the case of the ungoverned burners issued by 
the South Metropolitan Company, they go up to 9°30 cubic feet, and 
give less light than our burners. It is clearly to the advantage of the 
consumer that his burners should be governed. With an ungoverned 
burner a man gets more gas than he requires. Some of it is burnt, and 
some is deposited in the shape of carbon on the ceiling and the orna- 
ments in the room. Then we serve out substantial brackets, knowing 
that working men will sometimes use these things to hang their coats 
on, and so forth. We put the best quality of fittings in the houses. 
This has always been the policy of our Directors. 

The Caarrman: Your point is that you give better furniture than the 
South Metropolitan ? 

Witness: Yes. But we have not lost sight of our own advantage. A 
meter worked at its normal capacity will last longer than one over- 
worked. Our fittings will last longer than those of the South Metro- 
politan Company. : 

By Mr. Conen: The competition with his Company by the electric 
light commenced ten years ago. 

Mr. G. C. Trewsy, the Consulting and Constructing Engineer to 

The Gaslight and Coke Company, was then called. 

He said he had had 45 years’ experience in the manufacture and 
distribution of gas, and had been in the service of the Gaslight Company 
as Engineer for upwards of 34 years, and was the first Resident Engineer 
at the Beckton works, the largest gas-worksin the world. He proceeded to 
criticize Mr. Hunt’s evidence to the effect that the Company had spent 
an undue amount on capital account—greatly exceeding that ordinarily 
regarded as sufficient, and which had been found to be so in respect to 
other gas undertakings. In the case of the Gaslight Company, they had 
added to their manufacturing power during the last ten years to the 
extent of 29,750,000 cubic feet, at a cost of £1,364,870, or £45°87 per 
1000 cubic feet of daily make. It would be seen by the table which he 
handed in (see column one next page) how the money had been expended. 
Included in the above expenditure was a sum of £313,997 which might 
fairly be taken as outside the expenditure of an ordinary gas under- 
taking, and came particularly heavy on the last ten years, because dur- 
ing that period the Company had to make a new departure—the erection 
of an additional pier capable of discharging four large steam-colliers at 
one time, properly equipped with powerful hydraulic cranes, and labour- 
saving appliances in the shape of stoking machinery (which Mr. Hunt 
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Capital Expenditure at all Manxfacturing and Storage Stations (Ordinary 
Mil Gas and Extraordinary) during the Years 1889 to 1898 Inclusive. 


Ordinary expenditure. ..... . (A) .. £1,050,873 
Extraordinary expenditure— 
Stoking machinery . . . . . « « £71,053 
Exhausters, &c., for clean gas, Beckton . 35725 
Lime-revivifying plant, Beckton. . . 55351 
Cyanogen plant, all stations . . . 23,250 
Dredging plant, Beckton . .. . 1,104 
Stables, Beckton and Bow Common. . 4,558 
Viaduct for coal storage, Beckton + 47,057 
Do., Nine Elms, St. Pancras, Bow 
Common, and Haggerston . . . 8,253 
ge SE Sia ere erie: ¢ oS 
jetty for export coke, Beckton. . . . 15,716 
ydraulic machinery for coal, Beckton. 42,783 
Do., Nine Elms, Bow Common, and 
SE PONCE 62k ce tee 9,192 
Permanent-way trucks. . . 2 855375 
SS 313,997 
CPARG ECO 6. 4 ok £1,364,870 
Increase in manufacturing plant during the above Cubic Feet. 
ES ea Ae a eee 29,750,000 
Cost of foundations at Beckton during this period ; 
over and above what they would cost elsewhere in 
eons wround .. ws £99,672 


— £45°87 per 1000 cubic feet of 
Cost reckoned on the total amount = daily manufacturing plant. 
Cost reckonedon“‘A”. .. .. . = £35°32 is i 

Do. if worked for 197 days, and deducting fas £188 per annual 
5 per cent. for unaccounted-for gas See millions sold. 








did not give them the credit of possessing, and volunteered the statement 
that, in consequence, the Company were behind the times), grabs, coal- 
storage plant at various stations, and plant for the recovery of cyanogen, 
&c. Ifa deduction were made for this extraordinary expenditure of 
£313,997, the balance of £1,050,243 worked out at the very low figure of 
£35°32 per million, notwithstanding the heavy expenditure to which the 
Company were put in sinking the foundations at Beckton, where they 
had to go down 30 feet to get a bottom. The South Metropolitan Com- 
pany did not need to go down to anything like that depth. 

Witness continued: The Company were led on to provide increased 
manufacturing power from time to time during the last ten years by the 
increase shown in the consumption during the years 1895, 1896, and 
1897, which averaged respectively 5°77, 4:25, and 4-51—the last occasion 
being during the December half year of 1896 and the June half year of 
1897, when the weekly returns showed very large increases. This ex- 
penditure up to the present time had not all been productive, by reason 
of the very mild winters of late years (especially in the last two 
years), and the absence of cold and fog in the depth of winter. He 
estimated that if there was a repetition of such weather as in Christmas 
. week of 1891, when 128,207,000 cubic feet of gas were sent out on one 
day, practically the whole of their manufacturing power would be required. 
He mentioned that in that particular week the Company were not 
able to supply their customers efficiently ; and there was not the slightest 
doubt that if they had had the power they would have sent out the same 
quantity on the two succeeding days. They had to curtail the pressure 
to such a serious extent that there were many complaints. His Directors 
determined from that time that they would have sufficient plant to meet 
every emergency. It took the Company two years between the time of 
deciding upon the work of coal-gas manufacture and bringing it into 
operation ; so that the Company must look well ahead. Witness handed 
ina table showing how the capital per “‘ annual million” would have worked 
out if the Company had had the increased consumption they were led to 
expect. In the ten years 1888 to 1899, the Company had an increase of 
3,689,357,000 feet. But in 1898 there was actually a decrease on the pre- 
vious year. If the Company had had weather such as in 1891, nearly 
the whole of their plant would have been brought into operation; but as 
it was—taking the whole amount they expended in the ten years—it 
amounted to £370 per million of increasz. If they had had the increase 
they they were led to expect, this amount would have been reduced to 
£292. This figure was still based upon the ordinary and extraordinary 
expenditure; but excluding the extraordinary expenditure—if they had 
had the same use of their plant as other Companies, and on the same 
number of days, it would have been reduced to £188 per annual million. 
Therefore he contended they had spent no more capital than they were 
justified in doing. The figure of £188 compared most favourably with 
the £300 or £400 per million which Mr. Hunt calculated as necessary 
for works and distribution. Continuing, witness said that in the 
last ten years they came to the end of their tether, and they had 
to construct the new pier and viaduct at Beckton. Mr. Livesey 
laid great stress on the erection of the four single-lift gasholders 
at the Beckton works in 1868-70; and on the fact that the Company 
did not take advantage of the progress in engineering—holding that 
they should have had double lifts. The Engineer responsible for them 
died years ago. No question was raised about them by Mr. Livesey 
until about a year ago. Telescopic holders of large capacity were no 
novelty when these were erected. Mr. Evans, the original designer of 
the Beckton works, erected one of 2 million cubic feet capacity years 
before, outside Millbank Penitentiary. As far as witness understood, 
Mr. Evans put up these four single-lift gasholders, in preference to 
telescopic ones, on account of the very exposed position—there being 
then a two-mile sweep across the Marshes, so that they were exposed to 
the full force of the wind—also on account of fear of what might happen 
when the firing of the 100 and 110 ton guns took place at Plumstead 
Marshes immediately opposite. As a fact, shortly after the opening of 
the works, one of the holders was completely wrecked in a gale, owing 
to the negligence of the contractor. It was feared that the firing of the 
large guns would have the effect, if a telescopic holder were built, of 
unsealing the holder; and then it would have come down and some 
damage would have resulted. During the first few years after the works 
were opened, representations were made to the War Office as to the 
injury that was being brought about to the works generally from the 





concussion caused by the firing of guns. The War Office authorities sent 
officers to watch the effect; and although they noticed a very marked 
movement of the holders when the heavy guns were fired, and made 
their report, the only answer received from the War Office, as far as 
witness was aware, was the one in the correspondence handed in. 

Witness went on to read a report made by Mr. V. Wyatt, the Construct- 
ing Engineer to the Company, on July 24, 1879, in the course of which 
he stated : ‘‘ The second of the four new 100-ton guns purchased from 
Sir William Armstrong by the Government is now being proved at the 
butts in the Marshes cpposite the Beckton works; and there are still 
two other guns to be proved thismonth. The vibration and earth move- 
ment passing through the works when these guns are fired is very 
startling; and when one is standing upon the pier, the whole structure 
is sensibly affected, similar to the explosion of a boiler. The firing of 
heavy artillery has been known to crack structures of cast iron and 
masonry. . . . At the gas-works, Shoeburyness, there is a gasholder, 
37 feet in diameter, which is stated to have risen vertically 6 inches when 
the [8l-ton] gun was fired. The gasholders at Beckton, which are 
about 200 feet in diameter, are moved vertically also when a heavy shot 
is fired, and those in course of construction have the roof-plates moved 
sensibly and audibly. . An attempt has been made at Woolwich 
to measure the effects of the gun shock and vibration, by putting up a 
screen ; and the force is given as 17 lbs. per square foot of surface. I 
have been on the pier and gasholders at Beckton when a gale of 37 lbs. 
per square foot has been blowing; but the effects upon the structures 
are in no way comparable to the shock from the 100-ton gun.” This 
report was sent to the Secretary of State for War; and the reply stated 
that Colonel Stanley was not prepared at present to alter the arrange- 
ments of the Department. When the Company, witness continued, went 
to Beckton, the question of these large guns had not arisen. The Govern- 
ment had now altered their whole system by firing away from Beckton, 
and surrounding the guns by a screen, to reduce concussion. 

The Cuarrman: What would be the effect now supposing these tele- 
scopic holders were dislocated—the two portions were disjointed ?—If the 
lifts were unsealed, the holder would come down with a run, the gas would 
escape all the way round, and we do not know what might happen. 

Mr. Couen: I do not see how you could have been prevented from 
putting in telescopic holders at an earlier date because of some risk 
from guns which only began to be proved in 1879 ?—We put single-lift 
holders in because we thought they would be sufficiently safe as far as 
the guns that were then being proved were concerned. When they in- 
creased the size of the guns up to 100 and 110 tons, the Company had 
some-doubt as to the safety of the plant. The Company had put in 
telescopic holders since; but the heavy guns did not now produce the 
same concussion as formerly. 

The Cuarrman: Is it an extensive operation to turn a single-lift 
holder into a telescopic holder ?—Yes it is. After the four single-lift 
holders were erected, four telescopic holders were put up. Then I 
myself have put in a holder of four lifts, containing 8 million cubic feet 
-—that is the farthest one from the river. The reason I put that in was 
that it was essential to have a large holder as the manufacture in- 
creased, so as to allow the gas that was made from hour to hour to mix, 
in order to send up to London gas of uniform quality during the whole 
24 hours. Then Mr. Livesey complained that the four original holders 
had not been converted into three lifts. This matter has been con- 
sidered, and estimates made; and it was found that it would cost about 
as much to provide the additional capacity in the shape of one large new 
holder as to cut the existing holders about and add two additional lifts 
to them, because we can construct large holders at much less cost. 
Moreover, Beckton is not the place to provide additional storage accom- 
modation, as, to get the gas into the neighbourhood where it is to be 
consumed, more main power would be required between Beckton and 
London. The Company aim at having their gas storage as near to 
the point of supply as possible, in order to make full use of the high- 
pressure mains during the whole 24 hours. With reference to the 
cost of gasholders, including the tank, I cannot agree with Mr. 
Livesey that anything so low as £5 per 1000 cubic feet capacity 
will cover the cost of a properly-constructed gasholder and tank. 
As an instance outside our own Company, I may cite the tank and 
holder now being constructed for the Birmingham Corporation. An 
account of this has appeared in the “‘Journat or Gas Liaurine”’ for 
Oct. 18, 1898. The capacity is to be 8} millions, and the estimated cost 
£72,000, which works out at £8°725 per 1000 cubic feet ; and it must be 
borne in mind that Birmingham is about the cheapest place in the king- 
dom, on account of its being surrounded by iron works, for this class of 
work. It will be interesting to the Committee to know that the dividend 
and interest (at the average rate for 1898) on the cost of the four tanks 
and gasholders at Beckton of which Mr. Livesey complains, is only equal 
to 0°116d., or less than half-a-farthing per 1000 cubic feet of gas sold ; 
and I contend that Mr. Livesey’s statement that at least half the money 
might have been saved when these gasholders were constructed, is utterly 
unwarranted, considering all the circumstances of the case, and the state 
of knowledge at the time they were built. 

Continuing, witness referred to the figure of £1,000,000 or thereabouts 
which he estimated as the cost of converting the whole of the Company’s 
retorts to the inclined system, but which operation Mr. Livesey had 
suggested could be done for £200,000. To prove his figures, witness 
made a simple calculation of what he estimated the cost, reckoned at per 
million of daily make. This would certainly not be less than £9000 per 
million, using up the old materials as far as they would go. Calculating 
this on the coal-gas manufacturing capacity as it existed in the winter of 
1897-8, of 109,730,000 cubic feet, it would amount to £987,570. Taking 
it another way, at per retort, 20 feet long, and adopting the figure of 
£100 per retort (which one of Mr. Livesey’s own Engineers gave witness 
in January last, as the cost of an installation at one of their works), and 
applying the figure to the total number of retorts, 9720, gave £970,200 
as the cost. 

You contend it would not be financially proper or useful to alter your 
machinery ?—Not all at once. We are doing so gradually, and we are 
making experiments as to whether it is more economical to introduce 
stoking machinery for the horizontal retorts, or to wait until they are 
worn out and then put in the inclined system. That is being watched 
very closely at the present time. Then I should like to say the Gas- 
light Company are entitled to take credit for being the first to introduce 
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carburetted water gas into this country. The more immediate effect of 
doing so was to bring down the price of cannel, in one case, by 8s. a ton ; 
and Mr. Livesey’s and every other Company benefited by that. Several 
installations have been put up in other towns with a total manufacturing 
daily capacity of 75 million cubic feet in addition to this Company’s 
plant of 173 million cubic feet, making 922 million cubic feet in all. 
Sixty-two towns have adopted it ; but the South Metropolitan Company, 
for some reason which I do not know, have not. The South Metropolitan 
Company pride themselves on the fact that they sell gas cheaper than 
the Gaslight Company; and so they do. There are, however, two most 
important features to be considered, and these are illuminating power 
and full and efficient supply. The Committee have heard that Mr. 
Livesey gives us credit, as far as Beckton is concerned (owing to its 
distance from London) for having to supply a higher quality of gas 
than his own Company; but there is something more. As you have 
heard from Mr. Livesey, his method of enrichment only carries as far as 
the testing-stations. Inasmuch as his testing-stations are on the average 
nearer his works than ours, it follows that his gas need not leave the 
works with as high a degree of enrichment as ours. This is fully borne 
out by the results arrived at by the portable photometer. Although we 
are decidedly opposed to the legalized use of this instrument, yet—taking 
it for what it is worth, and taking it for granted that the testings made 
with it have been performed in the same manner—it would show that the 
illuminating power of the gas supplied by the Gaslight Company was for 
the whole year 1897, 1-1-candle power higher than that of the South 
Metropolitan Company. Then with reference to the pressure, the Gas- 
light Company lay themselves out to supply the full demand of their 
customers at all times; and as they have a large number of heating and 
cooking stoves on their district besides gas-engines, to restrict the pres- 
sure would be most inconvenient to customers. We take a very serious 
view of our position, and would on no account restrict the pressure unless 
absolutely obliged, or absolved by Parliament from our obligations. The 
Companies are worked under statutory obligations, which define the very 
minimum pressure which must be kept up, This amount was pre- 
scribed before the large introduction of gas-stoves, and is not applicable 
now. If there is a foggy day, we do not diminish the pressure—we 
put it up, because in 1891 we had serious complaints, and were threat- 
ened with actions. In fact, people had to stop the use of gas-engines. 
We say if once people put up stoves and gas-engines, they should have 
an efficient supply. 

In conclusion, witness said the Gaslight Company did not consider 
they had spent any more money on their works than was absolutely 
needed. If the Committee had any idea that they had been at all ex- 
travagant in their buildings, he invited them to visit the Company’s 
works, as well as those of the South Metropolitan Company, and draw 
their own conclusions. 


The Committee then adjourned till to-day (Tuesday), when it is ex- 
pected the taking of evidence will be concluded. 





HOUSE OF COMMONS COMMITTEE. 
Thursday, June 15. 


(Before Sir Henry Fiercuer, Chairman, Sir Leonarp LYELL, 
Mr. Roruscutty, and Sir W. Gurvon.) 
BRISTOL GAS BILL. 

As amended by the Committee of the House of Lords, the Bill pro- 
moted by the Bristol Gas Company asking parliamentary sanction for 
the raising of additional capital to the amount of £300,000, and the 
acquisition of further land, &c., came up for consideration by the above- 
named Committee. In the Second House the only petitioners against 
the Bill were the Corporation of Bristol. 

Mr. Batrour Browne, Q.C., Mr. Erskine Powwock, Q.C., and Mr. 
A. V. Frere appeared for the promoters; Mr. Wersiry Taytor, Q.C., the 
Hon. J. D. Frrzceraup, Q.C., and Mr. Moon represented the Corporation 
of Bristol. 

In opening the case for the Bill, Mr. Balfour Browne recapitulated the 
history of the Company (see ‘‘ Journan” for March 21, p. 728). He re- 
counted how, under the title of the Bristol United Gas Light Company, 
two Companies were amalgamated and incorporated under the Act of 
1853, with a capital of £181,250, with power to raise an additional 
£80,000 by the issue of further shares under the auction clauses. The 
borrowing powers were £85,000; while the dividend payable under the 
general law was 10 per cent. Subsequent Acts authorized further 
Increases in capital ; until, in 1891, the Company obtained an Act grant- 
ing the conversion of their 10 per cent. stock into double the amount of 
5 per cent. stock. Dealing with the section of the 1853 Act which 
defined the limits of the area of supply, Counsel pointed out that, while 
the Company were placed under obligation to supply gas within the city 
and county of Bristol, there was an express proviso reserving to them 
the option of supplying the rest of their district outside the electoral 
boundaries. The present authorized capital stock of the Company was 
£1,022,500, of which £973,500 had been issued. The total authorized 
loan capital was £255,625, of which £236,520 had been issued. This 
was the only Company under the obligation to sell, not only their loan 
capital, but their borrowed capital under the auction clauses. The total 
amount received under these clauses as premiums on shares and deben- 
tures, and which bore no interest at all, was £228,777. Not only as to 
the principle of selling new shares by auction, but also with regard to 
the “splitting” of stock, the Bristol Gas Company might be considered 
& ploneer among gas companies. Owing to the premium at which 
shares were issued, the 10 per cent. dividend did not, of course, repre- 
sent the actual return on the money of the investor. The constant pay- 
ment of the full dividend, however, had led to so much discontent 
among employees and consumers—the latter arguing from the fact that 
they were paying more than they ought for their gas—that many other 
gas companies had since followed. the example set by the Bristol Com- 
pany, including the South Metropolitan Company and The Gaslight 
and Coke Company, and had come to Parliament for Bills authorizing 
the conversion of their capital. Counsel called particular attention to 
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section 32 of the Act of 1853, under which the Corporation were 
entitled to require from the Company a supply of gas to any public lamp 
within the city and county of Bristol, situate 25 yards from any main, 
at a price equal to the lowest price charged for the time being by the 
Company to any private consumer. Although the maximum price was 
4s. 6d. per 1000 cubic feet, the actual present charge was 2s. 4d. 
per 1000, subject to a reduction of 2d. per 1000 cubic feet for large con- 
sumers. The section laid the Companyunder a very serious obliga- 
tion. The Act of 1853 only applied to the old borough of Bristol; and 
the Company’s position under that Act had been expressly safeguarded 
by a clause accepted by the Corporation when they came to Parliament 
and obtained an extension of the boundaries. Counsel read letters show- 
ing that on the faith of the undertaking, the Company withdrew their 
opposition to the Corporation Bill. As he understood it, the object of 
the present opposition was to place the Company under the same restric- 
tions in the extended area of the Corporation as they were under with 
regard to the old borough. In the old borough, the Company were, at 
their own expense, bound to raise or lower pipes as the Corporation gave 
them notice. They objected to be placed under this obligation with 
respect to the larger area. Under the general legislation of the Gas Acts, 
and before pipes were laid down, they were required to get the approval 
of the Corporation. It would be a great hardship, after having laid 
down pipes in one of the streets in the outside area, if the Corporation 
had the power to compel the Company, at their own expense, to take the 
pipes up again and lay them somewhere else. Although the Company 
were not bound to do it, they had reduced the price of gas to the same 
level throughout their whole limits, both inside and outside the old 
borough. In 1891, in order to encourage the consumption of gas, the 
Company obtained power to supply cooking-stoves and fittings. At 
present they had 7155 gas-stoves on hire, and altogether 26,178 con- 
sumers. They now desired to have power to sell gas for purposes other 
than lighting. In these days, it was most important that gas companies 
should as far as possible extend their usefulness, as they were subject to 
the very serious competition of the electric light, especially when in the 
hands of a Corporation as it was in Bristol. While the Gompany were 
under obligation to supply gas for the lighting of the public streets, the 
Corporation were under no obligation to take gas from the Company. 
As a fact, the Corporation had lighted all the principal streets of the 
city with electricity ; and now merely took gas from the Company for 
the outlying districts, where it was not so remunerative to supply. Ten- 
and-a-half miles of streets in Bristol were now lighted by electricity. 
The Gas Company were under obligation to supply the Corporation at 
the lowest price charged to anybody in the town for domestic 
purposes. If the Company could extend their business, and supply 
gas for power and heating purposes, they would secure a remunera- 
tive return. Gas was much easier to store than electricity. At present 
the Company had a very small day consumption—mainly for 
cooking purposes. They wanted to get what was called a day-load; 
and in order to do s9 it was necessary that they should be able to supply 
gas at a rate which would be cheap enough to induce manufacturers to 
take it for power purposes. Counsel laid stress on the advantage which 
would accrue to the public if the Company were allowed to supply gas 
for power purposes at a cheaper rate than the domestic supply in com- 
petition with the electricity of the Corporation. Referring t» clause 19, 
which provided that the price charged to any consumer of gas used for 
other than lighting purposes should not be taken into account in ascer- 
taining the lowest price to be charged to the Corporation, Counsel said it 
would be simply monstrous if, owing to the necessity of keeping up the 
price in order to get a remunerative return out of the Corporation, the 
Company should be prevented from supplying gas for other than lighting 
purposes at a cheaper rate. The result would be to deprive traders of 
the option of using either gas or electricity for power purposes. He 
quoted the prices charged by the Corporation, to show that they them- 
selves differentiated between a trade and a domestic supply; the charge 
for electricity for lighting purposes between midnight and one hour before 
sunset being % of 5d. per unit, and at other times 5d. per unit, both 
charges being subject to from 5 to 25 per cent. reduction, according to 
the amount of the accounts. The charge for electricity for motive power 
and heating purposes was, however, only 14d. per unit., also subject to 
discount. If the Company were able to supply gas at a little over cost 
price it would pay. Seeing that the Corporation had come on the rate- 
payers to the extent of £13,904 to make up the deficit on the electrical 
undertaking, it was a little hard that they should oppose the Gas Com- 
pany. The Company desired to be placed in the position of being able 
to compete with the Corporation on equal terms. Dealing with the peti- 
tion, Counsel said that it was not in the interests of the Company to 
raise capital unnecessarily ; and the capital powers now sought would 
not keep them out of Parliament an unreasonable time. In conclusion, 
he alluded to the expense of promoting Bills in Parliament, and said it 
was a serious matter to put £4000 or £5000 of dead capital on a Com- 
pany, as it, after all, had to come out of the pockets of the consumer. 
Although he had a high regard for many members of his profession, it 
was the lawyers who carried away what was called the “swag.” If the 
Company were not relieved of the difficulty of having to take the lowest 
price charged to any private consumer as the basis of charge to the Cor- 
poration, they would be in the anomalous position of being able to supply 
gas for purposes other than lighting at a low price in other parts of their 
area, while being obliged to refuse the same advantage to consumers 
within the boundaries of the old borough. 

Mr. J. W. Stone Dix, J.P., Alderman of the City and County of Bristol 
and Chairman of the Bristol Gas Company since 1890, examined by Mr. 
Pollock, gave evidence tearing out the opening statement of Counsel. 
He thought that what the Company were now asking for would not keep 
them out of Parliament so long as ten years. They were simply seeking 
to be put in the position of commercial people who ought to supply a 
demand which they found had arisen. At present, the Company were 
competing with the Corporation for light with their hands tied behind 
_— while the Corporation could do as they liked, and did it pretty 
reely. 


Friday, June 16. 


Mr. Dix was to-day cross-examined by Mr. Moon. He said that, as the 
Company were not under the sliding-scale as to dividends, the most they 
could ever pay was 5 per cent. on the split capital. The number of 
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meters and stoves supplied. had increased enormously. In 1896, the 
stoves numbered 4236, in 1897 4351, in 1898 7155, and up to the present 
time 9359. The Company had therefore had an increase of 2204 during 
the last few months. Any profit made in consequence of the alteration 
or repeal of the clause in the 1853 Act, which prevented the Company 
from supplying gas at a Jow price for motive purposes, would not be for 
the benefit of the Company, but of the consumers. The Company were 
not a philanthropic body ; but it was certainly to their interest to main- 
tain their position and meet the demands of their customers. Customers 
of the Company were constantly saying: ‘“‘If you cannot give us gas 
for motive power at a reasonable price, we must take electricity.” Gas 
for motive power was at present supplied at the same charge as for 
lighting purposes. Witness admitted that the provisions enabling the 
Company to supply dynamos and appliances for electric lighting originally 
in the Bill had been struck out by the House of Lords. It was a matter 
of importance to the Company that they should be permitted to compete 
with. the Corporation of Bristol for purposes for which both gas and 
electricity were usable. . Whatever. was the real object.of the Bill, the 
consumer would get the benefit.of any.advantage arising under it.. The 
Company had power to compete with the Corporation now for motive 
purposes, if anyone liked to put up his own dynamos. 

Re-examined by Mr. Pollock, witness said the appearance of the Cor- 
poration as a trading body dated from the opening of their works in 
1893; and it was not possible for the Company, when they came to 
Parliament in 1891, to know what was intended by the Corporation. 
His idea was that the Corporation could come upon the Company to 
charge the same price for public lighting as that charged to any con- 
sumer, whether inside or outside the old borough limits. The slot 
meters were hired out by the Company themselves, and not by a separate 
concern. 

By Sir W. Gurdon: The agitation about the payment of the 10 per 
cent. dividend had led to a strike which was most disastrous to the Com- 
pany; and that was the reason the Company came to Parliament for 
the conversion of their stock. People could not see that the purchaser 
of shares under the auction clauses did not really get 10 per cent. 

Mr. Moon pointed out that the conversion also enabled the Company 
to double their reserve fund; and it was to this that the Corporation 
objected in 1891. 

Mr. Pollock: In 1891 you said we ought to lower the initial price, and 
asked for a number of other things, every one of which both Houses 
refused to give. 

In reply to the Chairman, the witness said that twenty years ago £100 
. of stock was worth nearly £200; but owing to the decrease in the value 

= money, the shares were not really worth more now than’ they were 
then. 

Mr. John Phillips, Secretary of the Company, said he anticipated a 
large increase in the number of stoves required for heating and cooking 
purposes in the future. An estimated expenditure of £120,000 for meters 
and stoves in the next ten years was, he considered, a very moderate 
calculation. While in 1898 the Company spent £13,459 under this head, 
up to the end of May this year they had already received orders for stoves 
to the value of £9240; and he believed that at the end of the year the 
Company would have spent something like £15,000 or more. He gave 
statistics showing that the number of stoves let out on hire had increased 
from 1889 in 1892 to 9357 at the end of May, 1899. The enormous leap 
from 4851 in 1897 to 7155 in 1898, was due to the Company reducing 
the price in the latter year. The Corporation electricity had displaced 599 
lamps of the Company, who had lost by the action £2931 per annum. 
Counsel was continuing to further examine witness or matters of detail, 
when the Chairman asked whether there was much else in dispute except 
the vexatious clause compelling the Company to supply the Corporation 
at the lowest rate charged to any private consumer. 

Mr. Frere said the opponents of the Bill in the other House contended 
that the public lighting was very profitable. The object of his examina- 
tion was to show that the public lamps were not so profitable after all. 

Witness (continuing) gave figures showing that the comparative re- 
turns were 8d. per yard of main from the Corporation, as against 6s. 5d. 
from the private consumer. 

In cross-examination by Mr. Fitzgerald, witness admitted that the 
consumption of gas for public lighting had increased even since the in- 
troduction of the electric light. He was also cross-examined to show that 
it was in the discretion of the Company whether or not they complied 
with the request of the Corporation to lay a main in a certain place. The 
Company had, he said, very rarely exercised this discretion; and he 
thought the discretionary power only applied to the old area. It was 


not possible, either in the old or the extended area, for the Company to. 


reduce their price to private consumers without bringing themselves 
under the obligation to reduce the rates also to the Corporation. The 
profits they hoped to get from the supply for motive power would enable 
them to make a general reduction all round to their customers, including 
the Corporation. 

Mr. Corbet Woodall gave evidence as to the growth of the Company 
and the necessity for further capital powers. There was, he said, a 
falling off in the Company’s supply of about 4 per cent. in 1893, chiefly 
owing to the substitution of the electric light for gas in the public lamps. 
He thought the Company should provide for at least 4 per cent. per 
annum compound increase, seeing how the demand for gas for cooking 
and heating purposes was advancing. The plums of the lighting pudding 
—such as the railway stations, theatres, and the large shops—were being 
taken away from the gas companies by the competition of the electric 
light; and the loss had to be made up by the gas companies providing 
for the demand for gas, not only for cooking and heating, but for power 
purposes. The newer circumstances, however, involved a greater capital 
outlay than the old. More capital was required in providing prepayment 
meters and fittings to several small consumers to earn the same 
return as was received from one large consumer in former times. 
He calculated that nearly £350 of capital per million cubic feet 
of gas sold had to be provided to meet the additional cost of 
obtaining consumers for a million cubic feet under the altered circum- 
stances. Every gas company ought to look ahead for at least fifteen 
years; and assuming that £600 per million cubic feet was spent, 
the Company would require £476,400 for the increase of ten years in the 
future. Assuming the new capital would be sold at a premium of 20 per 
cent., the Bill authorized the raising of about £420,000, which, in his 





opinion, was not an extravagant amount for the Company toask for. It 
was very important that a company should be enabled to supply at a low 
rate, for he had heard of cases where important manufactures had been 
established in certain towns simply because gas was cheap there. As to 
the reference in the petition to the reserve fund, it seemed to him that 
the object of a reserve fund was to secure the property of the owners, and 
therefore the reserve fund should increase with the increasing value of 
the undertaking. During from six to eight months of the year, at least 
two-thirds of the apparatus of a gas company was constantly jdle. If 
permission to supply gas for motive power were given, the outlay of 
capital on works would be very much more remunerative. Even if the 
demand for gas for lighting purposes were ultimately shut out altogether, 
he believed there were many large manufacturers in the outer districts of 
the Company’s area who would be glad to take gas for power purposes, if 
they were given the opportunity. Ifa consumer of electric light chose 
to obtain a supply of electricity by the use of a gas-engine, he believed a 
supply could be obtained for (say) 200 lamps at about 3d. per unit. In 
his opinion, there was nothing unfair in asking the Corporation to consent 


‘to.a modification of the Act. of 1853, having in view the totally altered 


conditions of gas supply. 

Cross-examined by Mr. Fitzgerald, witness admitted that the sliding- 
scale had had the effect of abolishing differential rates. He would not 
dispute that there was no large town where the price for other than lighting 
purposes was lower than the charge for lighting ; but there was no other 
large town, he contended, in the exceptional position of Bristol. He did 


| not know of any town where the corporation were proposing to go in for 


the supply of electric motive power at a charge so low as compared with 
the charge for lighting. In revision of the figure given by him in the other 
House, he now said that the price at which the Company could supply 
without making a loss was 1s. 10d.—not 2s.—per 1000 cubic feet; the 
cost of capital under the new Bill being about 5d. per 1000 cubic feet, as 
against 8d., the present cost. 

Re-examined by Mr. Pollock, witness said he thought that if the supply 
of electricity was in other hands the Corporation would not oppose 'the 
modification the Company desired in their Bill. 

By Sir Leonard Lyell: The Company could afford to cultivate new 
business at 3d. less per 1000 cubic feet, although they could not at present 
afford to reduce their charge to existing consumers. It was only possible 
to secure the business proposed by supplying gas at a cheap rate. 

The Chairman asked whether witness could give the relative cost of gas 
and electricity per unit or foot. He had often made the inquiry, but had 
never been able to get a satisfactory comparison. 

In reply, witness said that the question was an extremely difficult one 
to answer, because the amount of light generated from gas varied so 
enormously according to the burner used. A Welsbach incandescent 
burner, with 24 cubic feet of gas burnt through it, gave an.amount of 
light equal to a Board of Trade unit of electricity. At 2s. 2d. per 1000 
cubic feet for gas, as against 5d. per Board of Trade unit for electricity, 
the electric light would be about double the price of gas. 

This closed the evidence for the promoters. 

Mr. Thomas Newbigging, examined on behalf of the Corporation, said 
he had looked into the proposals of the Bill with regard to increase of 
capital, and considered the amount excessive. He detailed the figures 
on which he based his calculation, and said he thought the proposal to 
repeal the bargain entered into for the supply of the public lamps was 
manifestly unfair. The Corporation were the Company’s largest con- 
sumers; and he considered they ought to be supplied at as low a rate 
as any of the private consumers. From an analysis of the Company’s 
accounts, he found that the total receipts per 1000 cubic feet of gas sold 
amounted to 36°42d.; and the total payments on account of the manu- 
facture and distribution per 1000 cubic feet were 27-92d.—leaving 8°50d. 
as the gross profit on every 1000 cubic feet of gas sold. After paying 
dividend on capital and other charges, this left, at the present price, only 
O-ld. The Company therefore could not possibly pay the working 
expenses and the maximum dividend if they reduced the price; and the 
loss entailed by supplying special consumers with gas at a low rate 
would have to be made up by increasing the price to other consumers. 
Public lighting, taking gas seven nights a week, and involving no supply 
and inspection of meters, was more remunerative than private lighting 
for shops, &c. There could be no comparison between the manufacture 
of gas and electric light, for a gas company could go on making their 
gas during the whole 24 hours, and store it for use at night. There was 
therefore not the same necessity for a day-load as there was in the 
manufacture of electricity. 

In cross-examination by Mr. Pollock, witness said that £400 per 
million cubic feet was the proper amount of capital expenditure in gas 
undertakings. He admitted that when he visited the Stapleton works 
he stayed only about half-an-hour, but said this was quite long enough to 
enable him to get all the particulars he required. 


Monday, June 19. 

Mr. Newbigging, re-called, said that the quantity of gas yielded per ton 
of coal carbonized by the Company was over 9000 cubic feet, and not over 
10,000 feet, as he had stated. His calculation was made on the basis 
that the coal produced 9142 cubic feet per ton; and on this basis, and 
taking into consideration the number of existing mouthpieces, he con- 
tended that the Company had manufacturing plant 44 per cent. in excess 
of their requirements. 

In cross-examination by Mr. Frere, witness admitted that he did not 
know the number of retorts used to produce the maximum make. He 
could not tell how many retorts were actually used in producing the 
average over the year of 9142 cubic feet per mouthpiece; but he contended 
that, where there was an excess margin, of producing plant, nothing 
tended more t» indifferent working, because the retorts were not put upon 
their mettle. He did not know that when the maximum make was 
attained there were only 149 retorts to spare, or 16 per cent. of excess power. 
The actual number of retorts used did not matter. What he said was 
that they could, if properly worked, attain the production he had estimated. 
It was no reflection on the Manager to say that; but the Directors were 
not wise in having an unnecessarily large margin of producing plant, as 
it tended towards indifferent working. He admitted he had no know- 
ledge of the capacity of the condensers, the scrubber, the purifiers, or the 
gasholders; but he had allowed £45,875 as the sum to be expended on 
apparatus other than retorts during the next ten years, 
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Mr. Worsley Taylor then intimated that he did not propose to call 
further witnesses, unless anything occurred to the Committee on which 
they would like to hear further evidence. 

Mr. Frere asked to be allowed to put in a petition from certain con- 
sumers in favour of the Company. 

Mr. Worsley Taylor objected on the ground that no witness had been 
called to prove that there was a public feeling in favour of the Company 
obtaining the powers asked for; and he could not cross-examine a 
petition. 

The Committee upheld the objection. 

Mr. Worsley Taylor then addressed the Committee on behalf of the 
Corporation. He said the two points which the Committee had to con- 
sider were what should be the amount of new capital authorized under 
the Bill, and whether they should sanction clause 19 involving an altera- 
tion in the bargain of 1853. The Corporation of Bristol had never 
desired to hamper the Company in any way. It was perfectly right 
that the Company should have a reasonable amount of new capital. 
But Parliament had never given to concerns of this kind such an amount 
of capital as would enable them to keep away from Parliament an undue 
time. In gas lighting, and everything else, cireumstances were con- 
stantly changing; and therefore, subject to the concessions granted to 
them when they came to Parliament, Parliament had always been 
careful to keep control over such companies as a matter of public 
policy. Even if the Corporation of Bristol had not been appearing, 
he was certain the Committee would have exercised some discretion 
as to the amount of capital to be allowed. As a result of the pass- 
ing of the Bill, the Company would have capital powers to the 
amount of £520,000. If this amount would carry them on for 
more than 10 or 12 years, then, on the evidence of the promoters 
themselves, it was too much. Taking the 46 years of the Com- 
pany’s existence, he found that the annual capital expenditure had 
been about £26,000. If they had been able to start their works, carry 
out all their extensions, and still have in 1899 a large margin of pro- 
ducing and storage power on an expenditure of £26,000 a year, then it 
was not hard on the Company to multiply that figure by 10 and say that 
the amount of £260,000 was ample to meet their requirements until 
they came to Parliament again in ten or twelve years’ time. Curiously 
enough, his own calculation substantially agreed with the more elaborate 
calculations of Mr. Newbigging. He contended that the evidence as to 
the excess plant was absolutely untouched, and was indeed corroborated 
by the evidence of Mr. Corbet Woodall. Mr. Woodall’s calculation was 
based on an absolute fallacy; inasmuch as in taking the capital ex- 
penditure of £600 per million cubic feet of gas produced, he apparently 
forgot, in dividing the capital expended in order to arrive at that figure, 
that the capital expenditure included the initial and very heavy costs of 
buying land, &c., and the construction of works. The Company were 
now asking this large capital of £520,000 for the mere extension of their 
business. Turning then to the disputed clause 19, Counsel said if 
the Company wished to reduce their price to the ordinary consumers 
they could do so now. The first part of the section was therefore 
absolutely unnecessary. In asking in the second part of the section 
to be allowed to reduce the price to ordinary consumers without 
having also to reduce the charge for the public lamps, the Company 
were seeking to repeal the parliamentary bargain entered into between 
them and the Corporation in 1853. By coming to Parliament in 1853, 
the two Companies then amalgamated derived certain advantages 
which enured to the benefit of their shareholders and consumers. 
The bargain which the Corporation then made enured to the 
benefit of the whole community, because everybody benefited by the 
public lighting being obtained at a reasonable cost. In the other 
House, the Corporation had made a rather rash admission in saying that 
the provision as to the charge for public lighting was exceptional. So 
far from this being the case, it had been found that there was precedent 
after precedent for such a clause in Gas Acts. The Act of 1853 was 
ancient history. He was prepared to show that in modern history Parlia- 
ment had sanctioned stronger clauses in favour of the general community 
than anything in the Act of 1853. Starting with 1898, he was prepared 
to submit 92 precedents going back so far as 1852. The Company talked 
about gas for motive power and cooking and heating purposes being some- 
thing new, and laid stress on the competition of electricity in the hands 
of the Corporation as a reason why they should be given the powers they 
sought. But in 1898, the last of the precedents he wished to submit, all 
these things were in existence and perfectly well known. Therefore, if 
corporations asked for such clauses, and obtained them, either the com- 
panies assented to them, knowing all these facts, or Parliament put the 
clauses upon them, knowing all the facts. Counsel then read sections 
from the Thanet Gas Act, 1898, showing that the price charged for the 
lighting of the public lamps was 5 per cent. less than the lowest charge 
for gas to private consumers; the Newcastle and Gateshead Act, 1896, 
providing a special discount of 24 per cent. on the lowest charge to private 
consumers if the lamps were lighted all the year round ; the Scarborough 
Gas Act, 1895, providing that the Company should supply the public 
lamps at a reduction upon the gross price charged to private consumers 
of 20 per cent. on quantities between 10 and 15 million cubic feet, and 25 
per cent. on quantities above 15 millions. He also mentioned the Harrow 
Act as embodying a similar clause. In a number of the cases, the 
supply of electricity was in the hands of the authorities. If the 
Bristol Company wished to tear up a parliamentary bargain, they must 
show strong public advantage in favour of it. Not one member of the 
public had been called in support of the Company’s proposal. The Com- 
pany, however, were doing so well that they were still able to charge 
2s. 4d. per 1000 cubic feet to private consumers, or 2d. per 1000 feet 
more than they need do. Counsel maintained that the real object 
of the Company was to compete with the Corporation electricity, and to 
do by a side-wind what a Committee of the other House said they should 
not do directly. If the Company contemplated giving a cheaper supply 
to certain consumers, why should they not give it to their best customer, 
the Corporation, who represented the community? Although the Com- 
pany said they intended to supply gas for motive purposes at a profit, 
there was nothing to prevent them, in order to compete with the electric 
light, supplying at a loss. If this happened, the burden would fall on 
the community as users of gas for public lighting, and on the individual 
consumer of gas for lighting purposes. The lighting consumers had 
made the Company what it was; and it was therefore not fair to throw 


' if they were not given the power they asked. 





on them the risks attending this new service. The Company had had 
three opportunities since electric lighting came into general use of sug- 
gesting this competition when they came to Parliament, but had failed 
to do so. 

In reply on the whole case, Mr. Balfour Browne said he could not 
help thinking there was a very important principle in the Bill, and that 
if the Committee passed it they would not be breaking a bond, but would 
be doing something which was unquestionably in the interests of the 
Company, and also in the interests of the public. On the question of 
capital, he urged that the whole object of gas legislation was to make 
every penny of capital earning capital. If the Committee decided that 
a company were to come to Parliament every four or five years, they 
would be hanging an unprofitable expenditure round the neck of the 
Company, to the detriment of the consumers of gas. He pointed out 
that the average of capital expenditure was made up of the highest and 
the lowest. In some years the capital expenditure was £50,000. The 
£420,000 now asked was to provide the capital expenditure at an average 
of £35,000 a year for the next 12 years, which, he contended, was a 
reasonable time for the Company to be allowed to keep away from Par- 
liament. It would be wrong for Parliament to insist upon the Company 
coming again for fresh capital powers almost immediately. The interest. 
of the existing shareholders was not to overspend on capital account, 
but to go on earning their dividend. Turning to the evidence of Mr. 
Newbigging, Counsel said his testimony was rash and ill-founded. 
On the strength of merely a quarter-of-an-hour’s visit to a gas-works, 
managed by an exceedingly capable and able man, Mr. Newbigging 
had said the management was faulty. Fault was found with the Com- 
pany because they only got 4500 cubic feet per mouthpiece, while they 
might get 6000 cubic feet. It was true they could get the latter amount 
if they used more expensive coal; but in the exercise of their discretion 
the Directors used the coal of the district, and were content with the 
smaller output. Mr. Newbigging’s calculation of the surplus capacity 
was absolutely ridiculous. As the result of the Company’s working, 
they were supplying gas to the consumers very cheaply ; and this could 
not be done if a more expensive coal were used. Dealing with clause 19 
of the Bill, he contended it did not involve a repeal of a parliamentary 
bargain at all. When the agreement was entered into, both parties had 
in mind only the supply of gas for lighting. Nobody ever thought that 
gas would be supplied for power purposes. It was only recently that gas 
companies had looked around to:see how they could replace their 
diminishing consumption with regard to light by an increased con- 
sumption in regard to power. Therefore the British Company were quite 
justified in sticking to the bargain made in 1853, and saying they would 
supply gas to the Corporation now for lighting purposes at the lowest. 
price at which it was supplied to a private consumer using it for the same 
purpose. He ventured to say that the position taken up by the Corpora- 
tion in trying to prevent, the Gas Company competing with them for 
power purposes was an entirely improper one. It was to the advantage 
of the consumers that they should have two strings to their bow; and 
the attitude of the Corporation was wrong in principle, and contrary to 
public policy which regulated the action of Parliament in such matters. 
As to the precedents put in by Mr. Worsley Taylor, if he had had an oppor- 
tunity of cross-examining that gentleman, he could show he knew nothing 
about them. Mr. Worsley Taylor had said he cared nothing about the 
circumstances ; but he (Mr. Balfour Browne) cared everything about the 
circumstances. In regard to none of them was there a contest over the 
question. In most cases it was a matter of arrangement, as in the cases 
of Derby and Newcastle and Gateshead. With regard to the Thanet Gas 
Act, the whole fight turned upon the question of works; and he did not 
remember electricity being mentioned from beginning to end in the 
Harrow and Stanmore case. But in not one of them was the circum- 
stance existing of electric competition at a very low price, as was the case 
in Bristol. The equities made for competition against monopoly, and in 
this case the equities made for the Company. In quite recent times, the 
Corporation proposed to supply electricity at 14d. per Board of Trade unit, 
which would practically make it impossible for the Company to compete 
Was that not an exceptional 
circumstance? The Corporation had drawn upon the rates for the pur- 
poses of their electrical undertaking ; and it was one of the hardships of 
the Company that they had to contribute to rates which were used for the 
purpose of competing withthem. TheCompany had no intention of com- 
peting with the Corporation for electric light. They had, however, under 
section 14 of the Act of 1891, power to supply gas for all purposes; the 
absolute right to supply gas for all or any purposes they chose. It was 
because Lord Derby in the other House pointed out the very large powers 
the Company had that they were willing to take out the word ‘‘ dynamo.” 
While the Company could never really compete successfully with the Cor- 
poration for power to be turned into electric light, he saw no reason why 
the Company should be prevented from supplying power for such a 
purpose. Mr. Preece, in the other House, had said he was prepared to 
admit that if the Company were to confine their operations to supply- 
ing gas-motors with gas for various appliances, then they should 
be allowed reasonable and fair means of conducting their business. 
No wonder the Corporation had not called that gentleman again. 
As to the contention that the Corporation were the largest con- 
sumers, and therefore the best customers, of the Company, Counsel 
pointed out that the Corporation supply was really an aggregation of 
small consumers ; the Company were supplying the Corporation at several 
thousand places. The Corporation could not be considered as one great 
consumer taking a large quantity of gas at one place. Yet they wanted 
to be put on better terms than anybody else. Although not in the 
interests of the Electric Lighting Committee of the Corporation, it was 
in the interests of the Corporation and the city of Bristol that the Com- 
pany should be aliowed the power asked. Ifthe Company made a small 
profit on the motive supply, the lighting consumers would get their gas 
cheaper; and among the benefited consumers would be the Corpora- 
tion themselves. If the Committee rejected clause 19, the result would 
be that they would take away the customers from the Gas Company, 
and deprive them of the power they at present had to supply gas 
for motive purposes, and thereby make gas more expensive for every- 
body in Bristol. The Corporation supplied electricity for power at 
13d. per Board of Trade unit. They would be unable to do this 
were it not for the 5d. per unit and the two-thirds of 5d. charged 
to the lighting consumers. There was no big authority in this country 
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who were supplying electricity all round at 14d. per unit; such a charge 
could not stand alone. The Company desired to be allowed to make 
differential charges also. If the Company were allowed to supply a day 
demand for gas, it would double the utility of the plant, and double its 
earning power. 

The room was then cleared ; and on the public being re-admitted, 

The Chairman announced that the Committee had decided that the 
preamble was proved ; but that section 32 of the Act of 1853 should not 
be repealed, and that the recommendations of the report of the Home 
Secretary with regard to the Bill should be embodied in the Bill. 


The report of the Home Secretary t» which the Chairman alluded was 
as follows :— 


The first sub-section of clause 26 enables the Company to fix the position 
of the gas-meter in any house. The secretary of State submits that if the 
principle of this clause is admitted, it should apply to existing meters only, 
if the work is done at the expense of the Company, for whose benefit the 
alteration in the meters is made. The mere change of tenancy of a house 
does not appear to be a matter which entitles the Company to impose for 
its own benefit a charge with respect to a non-existing meter, whether 
that charge falls on the outgoing or on the incoming tenant. The Secretary 
of State recommends that the words at the end of the sub-section, “ except 
upon a change of occupancy of the premises in or upon which such meter 
is now placed,” should be omitted. 

Sub-section 2 gives the Company a roving power at any time to require 
an alteration of the pipes and fittings connecting their mains with the con- 
sumer’s meter. In the opinion of the Secretary of State, if the Company 
require any alterations in existing fittings these alterations should be made 
at their own expense, and not at that of the consumers. 

As regards future pipes and fi.tings, the requirements of the Company 
should be stated and enforced at the time that pipes and fittings are being 
laid—not at any time the Company thinks fit to interfere. For this pur- 
pose, the provisions of section 34 of the Halifax Corporation Act, 1893, 
should be adopted. 

The proposal of the Company that they should be made the judge of what 
is a satisfactory supply of gas to a consumer, and that they should at any 
time have power to require him to lay down larger pipes, appears to the 
Secretary of State to be specially objectionable, and should not, in his 
opinion, be entertained. 

The right of appeal to Justices in Petty Sessions would in the case of a 
poor man be no protection against oppressive action on the part of the Com- 
pany, as he could not avail himself of it without legal assistance. 


Clauses were then gone through. The disputed portion of clause 19 
was struck out. 

On the first of the recommendations of the Home Secretary, Mr. John 
Phillips, the Secretary, was re-called to show that at present the meters 
were in a great number of cases placed outside the houses, in the gardens. 
It was therefore in the interests of the consumers themselves that the 
meters should be placed inside, so as to avoid any leakage which might 
occur in the pipe between the meter and the burner being charged to 
them. On the other hand, it was only fair that the consumer should 
bear the costs of a proper pipe being laid in his garden. He gave 
instances of where the gas-pipe had been tapped and the gas used before 
it reached the meter in some of the houses. 

At the conclusion of Mr. Phillips’s evidence, the Committee decided not 
to enforce the recommendation of the Home Secretary on this particular 
point. 

Other clauses having been gone through, the Bill as amended was 
ordered to be reported to the House. 


THE CONTEST FOR THE DERWENT WATERSHED. 





The Committee’s Report. 

Sir John Brunner, the Chairman of the Committee who were recently 
engaged in the consideration of the Bills promoted by the Derby, Leicester, 
and Sheffield Corporations to acquire the waters of the River Derwent, 
the proceedings on which were reported in previous issues, presented 


to the House of Commons a report, in which he stated that, in the case 
of the three Bills, the Committee had, pursuant to the instruction of the 
House of the 2nd inst., consolidated them into one Bill—* To authorize 
the construction of works for impounding and distributing the waters of 
the Rivers Derwent and Ashop and their tributaries, and to constitute 
a Joint Board representative of the Corporations of Derby, Leicester, 
Nottingham, and Sheffield, and of the County Council of Derbyshire, 
for the purposes of such construction, and to confer further powers in 
relation to the supply of water on the Corporations and the County 
Council, and for other purposes.” He further stated that the Com- 
mittee had provided in the Consolidated Bill for the construction of a 
Joint Board representative of the Corporations of Derby, Leicester, 
Sheffield, and Nottingham, and of the County Council of Derbyshire; 
and that the water to be impounded and distributed by the Bill should 
be allocated among these authorities in the proportions specified in 
the Bill. In pursuance of Standing Orders, the Committee had inquired 
into the expediency of the provisions made in the Bill for compensation 
in water, and had made provision for a continuous flow, throughout 
the 24 hours of every day, of the water given in compensation. Reports 
from the Local Government Board had been laid before the Committee 
and considered by them; and the Committee were of opinion that the 
amendments they had made in the Consolidated Bill sufficiently met the 
points raised by the Board, having regard to the special circumstances 
of the case. Sir John further reported that the Committee had examined 
the allegations contained in the preambles of the three Bills, had con- 
solidated these preambles, and had amended the same so as to make them 
consistent with the provisions of the Consolidated Bill as passed; and 
they found the preamble so consolidated and amended to be true, and 
had gone through the Bill and made amendments therein. The Bill 
came up for consideration in the House last Friday, when, the Queen’s 
consent on behalf of the Duchy of Lancaster having been signified, Dr. 
Farquharson moved the suspension of certain Standing Orders so as to 
allow of the Bill being read the third time. This was done, and the Bill 


passed. It will now go up tothe Lords, where any objections which have 
been reserved will be considered by a Select Committee. 





LEGAL INTELLIGENCE, 
SUPREME COURT OF JUDICATURE—COURT OF APPEAL. 


Wednesday, June 21. 
(Before the MastTER OF THE Ro11s, Sir F. JEunE, and Lord Justice Romer. 


Jordeson y. Sutton, Southcoates, and Drypool Gas Company. 

Mr. Haxpane, Q.C., on behalf of the defendants, applied for a stay of 
execution pending an appeal to the House of Lords. He said the plaintiff 
had put in execution, and recovered the damages—viz., £340. Of this 
the defendants did not complain ; though they did object to pay the costs 
unless they obtained an undertaking from the Solicitor to refund in the 
event of the decision being reversed. The costs amounted to £1800; and 
if they paid them, there was no security that they would get them back, 
as the evidence proved that the property in question was mortgaged 
for more than its full value, and had been allowed to fall into disrepair. 
The plaintiff said he had not repaired the property, as he had been 
advised that it would be imprudent to do so until the land had settled. 

Mr. D. Potxock said. there was no ground for the charge of insolvency 
against the plaintiff ; and he declined to give any undertaking. 

Lord Justice Romer thought it could not be said that the appeal was a 
frivolous one. 

The Master oF THE Roxts intimated that, if plaintiff did not give the 


‘usual undertaking to return, the Court would grant a stay. 


Mr. Potxocx said the plaintiff had no wish to be paid the costs pending 
the appeal; and he should be quite willing to allow the defendants to 
keep the amount, provided they agreed to pay interest at the rate of 
4 per cent. from the date of the judgment. 

Mr. Haupane said he had no objection to do this; and 

Their Lorpsuirs assented to the proposal. 


HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION. 





Tuesday, June 20. 
(Before Mr. Justice BiaHam.) 
The Best Incandescent Gas Share Syndicate, Limited, vy. Foster. 

This was an action to recover from Mr. H. Seymour Foster the sum of 
£165 odd, alleged to be due under an agreement of November, 1897. The 
defendant pleaded that he had been induced to enter into the agree- 
ment by misrepresentations. 

Mr. Astpury, Q.C., and Mr. Trypan Arkinson appeared for the plain- 
tiffs; Mr. Macaskre and Mr. A. J. WauTerR represented the defendant. 

Mr. Astgury said the action was brought to recover the costs incurred 
by plaintiffs, in a threats action instituted by them against the Welsbach 
Company, and also a sum paid for costs in an infringement action 
brought by the Welsbach Company against the Best Company. The 
plaintiffs were a small Syndicate formed for the purpose of acquiring 
and floating certain patents connected with incandescent gas lighting; 
and in March, 1897, Mr. Foster was asked whether he would assist in 
promoting a Company. He said he would do so if he got £50,000 out of 
it; and he entered into an agreement with the Syndicate to form a 
Company to buy the patents for £100,000. In consideration of the 
large amount. to be paid to Mr. Foster—viz., £50,000—he undertook 
to discharge the preliminary expenses. It appeared that the Wels- 
bach Company, as soon as they heard of the new mantle, began 
to warn persons against purchasing infringements; and Mr. Foster 
arranged that the Best Company should institute a threats action, 
to which the Welsbach people replied by commencing an action 
for an injunction to restrain infringement. The sum now claimed was 
for costs already paid in respect of these actions. The patent belonging 
to the Syndicate was that known as Crocker’s for manufacturing 
mantles out of such rare earths as ytterbium, thorium, and scandium ; 
and the defendant, although he now alleged that the patent was com- 
paratively worthless, made every inquiry, and satisfied himself upon 
every point, before entering into the agreement. : 

Mr. A. E. Allen, the Secretary of the plaintiff Syndicate, was called, 
and proved that the amount sought to be recovered had been paid to 
their Solicitors. In cross-examination, he said they had a few dozen 
mantles which were made in 1896 according to Crocker’s patent. 

Mr. Macaskte said the short question really was whether or not Mr. 
Foster was induced to enter into the agreement by means of misrepre- 
sentation. It appeared that Mr. Foster was introduced early in 1897 toa 
Mr. Rayner, a Patent Agent, who proposed that he should take up the 
patent; assuring him that it was a valuable one, and that there was no 
question of its infringing the Welsbach patents. In support of this 
statement, he produced the reports of eminent scientific persons, and the 
opinions of several Counsel, that the earths mentioned by Crocker were 
not covered by the Welsbach patents. After some negotiation, the agree- 
ment in question was entered into. He should prove that pure scandium 
could not be bought in any shop in the world ; and that Mr. Crocker had, 
when examined before Mr. Justice Romer, practically admitted this. A 
report made by Professor Crookes in October, 1896, was to the effect that 
the chemical bodies claimed by Crocker were different to those used by 
other patentees; but Mr. Foster not being satisfied that the mantles would 
burn a sufficient number of hours, Mr. Rayner had one of them tested 
by Professor Lewes. The result of this test was perfectly satisfactory; 


. but owing to certain information which came to his knowledge, Mr. Foster 


had the ashes of this mantle analyzed, when it was found not to contain 
the oxides mentioned in Crocker’s specification, but those named in the 
Welsbach patent. : 

His Lorpsuir: What is the fraudulent misrepresentation on which you 
rely ; and where is the warranty to be found ? ; 

Mr. Macask1e: In the statement made by Rayner to Mr. Foster, and in 
the documents handed to him. 

His Lorpsuir: What do you say the warranty amounts to? 

Mr. Macasxre: That the patent was valid; that the mantles could be 
supplied as an article of commerce; and that the earths in Crocker’s 
patent were easily procurable in a pure state in such quantities, and at 
such prices, as rendered them commercially available. 1 further say that 
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the supply of mantles to my client was a condition precedent to his lia- 
bility under the agreement. Although he frequently applied for mantles, 
he was not able to obtain them. : 

Mr. H. S. Foster was then called, and gave evidence in support of his 
case. In cross-examination, he said he suggested that Rayner was aware 
that the mantles were in reality made with the earths used by the Wels- 
bach Company, and were consequently infringements. 


Wednesday, June 21. 


Mr. Horatio Ballantyne deposed that he had analyzed the ash of the 
mantle received from Professor Lewes, and failed to discover any 
ytterbium, thorium, or scandium. Substantially, the ash disclosed only 
the earths used by the Welsbach Company. 

Cross-examined: The total weight of the ash was 4} grains, or less 
than half the weight of-a mantle. He had frequently given evidence on 
behalf of the Welsbach Company. Thorium was the base of the mantle, 
scandium being claimed as the light-producing metal; and the specifica- 
tion provided for from 1 to 2 per cent. of this element. Very little was 
known about ytterbium, thorium, or scandium. He had never previously 
analyzed a mantle for the purpose of discovering scandium. 

- Re-examined: There was no such thing in commerce as scandium, 
Had 1 or 2 per cent. of scandium been in the ash, he could not have 
failed to detect it. 

Mr. J. A. Williamson, an Analytical Chemist, said that thorium was a 
well-known earth; but he was not acquainted with scandium or the other 
two earths mentioned in Crocker’s specification. He could find no trace 
of scandium in commerce. 

Mr. Macaskie said that was the case on behalf of the defendant. 

Mr. Astsury asked for, and obtained, leave to call rebutting evidence. 

Mr. G. H. Rayner produced two invoices from Messrs. Kendall and 
Son for ytterbium and scandium, from which the mantles in question had 
been made. , In cross-examination, witness said the scandium was 
delivered to“him in Chancery Lane; and he took it to Crocker, and saw 
him maké the mantles. He objected to Mr. Foster having any mantles 
as he thought he might hand them over to the Welsbach Company. He 
had not found out that it was difficult to get pure scandium. He would 
not say that it could be obtained now. 

Mr. S. H. Crocker deposed that he made the mantles which were 
sent to Professor Lewes from materials supplied by Mr. Rayner. The 
burnt mantle was different in appearance from the Welsbach mantle. 

Cross-examined: He was not a chemist. Mr. Rayner drew up the 
specification ; but witness was the inventor. At the time the patent was 
taken out he was engaged manufacturing tools to make paper fasteners. 
He also made parts of cycles. 

His Lorpsutr said he was satisfied that witness had not invented this 
patent. 

Mr. C. H. Desch, a Chemist in the employ of Messrs. Kendall and Son, 
said that in 1896 they received an order from Mr. Rayner for scandium 
and ytterbium. If scandium contained any impurity, it could only be 
ytterbium. So far as he could satisfy himself, the scandium supplied 
was either pure or it contained a slight percentage of ytterbium. 

Cross-examined : He carried out the process for extracting the scandium ; 
and it was guaranteed to be as pure as it could be obtained. It was very 
difficult to get it pure. In commerce, there were no such things known 
as scandium, thorium, or ytterbium. It was possible, at the cost of a 
great amount of labour, to get pure scandium in minute quantities. It 
was very likely that he told Mr. Rayner he could not guarantee its abso- 
lute purity. 

Re-examined: Mr. Rayner told them to get it as pure as they could. 
Mr. Foster wrote to them to know whether the three rare earths were 
obtainable in any quantity for commercial use. I£ people were pre- 
pared to give a sufficiently large order, he could supply scandium. 

This completed the evidence. 

Mr. MacaskIE subrhitted that the case had failed, and defendant was 
entitied to be relieved of the contract on the ground of fraudulent mis- 
representation, or, in the alternative, to damages commensurate with the 
amount recovered under the agreement. 

His Lorpsur, in giving judgment, said the action was brought by the 
plaintiffs upon an agreement dated Nov. 25, 1897, by which the defendant 
promised, among other things, that he would provide the money that 
might be required by the plaintiffs in defending an action which it was 
at that time clear might be brought by the Incandescent Gaslight Com- 
pany against the plaintiffs-for infringement of the Welsbach patents. 
There was no dispute about the amount of liability ; nor was any answer 
put forward to the claim except one—viz., that the agreement was 
obtained by the fraud of the plaintiffs, or that, if not, there was a warranty 
given that certain representations were true, and that the damages for 
breach of this warranty would be co-extensive with the amount claimed 
in the action. Now the facts were these: The Incandescent Gaslight 
Company, in, and prior to, the year 1896, owned certain patents for the 
making of mantles with certain earths of a more or less rare description. 
In or about the year 1896, Mr. Crocker and Mr. Rayner put their heads 
together for the purpose of devising a means of making incandescent 
mantles with other earths than those used by the Incandescent Company. 
Having devised what they hoped might be a means of making mantles 
without infringing the Welsbach patents, they formed a Syndicate, in 
which Mr. Rayner took a considerable share of the capital. Not having 
much money, they approached Mr. Foster to finance them ; and he agreed 
todo so. At that time the Incandescent Company had threatened per- 
sons who might use the mantles produced by the Syndicate with actions 
for infringement. These threats having been made, the Syndicate 
brought an action against the Incandescent Company to restrain them 
from continuing to make the threats. This action was pending at the 
time Mr. Foster signed the agreement sued upon ; and one of the under- 
takings in the agreement which he entered into was that he would pro- 
vide the monies which might be necessary to enable the Syndicate to 
prosecute the threats action to its termination. That action, however, 
after the agreement was signed, was stayed by an order of the Court ; the 
Incandescent Company undertaking to bring an action against the Syndi- 
cate for infringement. Mr. Foster was to provide the Syndicate with the 
means of resisting this action; but he did not make himself liable to 
pay the. costs which might be awarded to the Welsbach Company or 
any damages that they might recover. It was for money properly spent 





in the defence of the patent action that this action was brought. 
The first defence was that of fraud. Mr. Foster said Mr. Rayner repre- 
sented to him that two if not more mantles had been made in accordance 
with the Crocker patent, and that these mantles were not infringements 
of ‘the Welsbach patents. He said he had since discovered that the 
two mantles were not made in accordance with Crocker’s patent, but 
with the Welsbach patents; and that Rayner knew this when the agree- 
ment was signed. One of the elements to be used in the making of ‘the 
plaintiffs’ mantles was a substance called scandium. Scandium was not 
one of the elements or materials used in the making of the Welsbach 
mantles; and no doubt Rayner honestly believed that mantles might be 
made with scandium without interfering with the Welsbach patent. 
Rayner procured some scandium, which he took to Crocker’s shop, and 
there caused two mantles to be made, which he believed were in accord- 
ance with Crocker’s specification and not infringements of the Welsbach 
patents. These two mantles he tested for something like 1000 hours, 
with results which appeared to him, at all events, to be satisfactory. All 
this took place before the agreement. In this state of things, the nego- 
tiations went on with Mr. Foster, who was trying to obtain a number of 
the mantles for the purpose of showing them to people who were likely 
to take up the scheme when at the proper time it was’ put before the 
public. He did not get the mantles he asked for. Various excuses were 
made as to why he could not have them. Ata Board meeting held afew 
days before the agreement was signed, a complaint was made that the 
sample mantles had not been delivered, and the Board by a majority 
(Mr. Rayner dissenting) decided that he should have them. Did Mr. 
Rayner object from a dishonest motive or not? He (his Lordship) 
thought it was because he knew they were being threatened by the 
Incandescent Company, and he feared the mantles might get into the 
possession of that Company. What he said was: “I have done 
my best to make the mantles in accordance with Crocker’s patent. 
I believe I have succeeded; but I could not be sure that the 
mantles do not contain impurities, and I could not be sure 
that the existence of those impurities might not be detected by the 
Incandescent Company, and u by them in the litigation.” He 
to a certain extent sympathized with the reluctance which Rayner felt 
at the time to supply the mantles to anyone; and he came to the con- 
clusion that there was no misrepresentation or fraud whatever before 
the agreement was entered into. Ofcourse, it was necessary to see what 
took place afterwards, because that might throw light on what occurred 
before. Mr. Foster, in order to make out his defence of fraud, had 
thought proper to put himself into communication with the Welsbach 
Company. This was an act of disloyalty to the people whose interests 
he was, under the agreement, bound to serve; and he did not believe 
that he really suspected any fraud at all until he went to the Welsbach 
Company. Mr. Foster obtained the ashes of the two mantles which 
had been burnt for 1000 hours; and he placed one-half in the hands of 
Mr. Ballantyne, a.chemist often employed by the Welsbach Company, 
and whose name was supplied to Mr. Foster by that Company. His 
Lordship was perfectly satisfied that Mr. Ballantyne made his experi- 
ments with care and skill; and that he had honestly and straightforwardly 
put the result of his experiments before the Court. The result was 
not a satisfactory analysis. The ash was about one-half the weight of 
a mantle; and he detected 0°85 per cent. of what he called a mixture of 
rare earths belonging to the cerium and yttrium group. Scandium 
belonged to the yttrium group; and according to Crocker’s patent, there 
needed to be in the composition of a mantle not more than from 1 to 2 per 
cent. of scandium. There was in the ash very nearly 1 per cent. of the 
group named; and Mr. Ballantyne said that in the process of combus- 
tion, a portion of the component parts of thé mantle were carried away 
by the action of the flame upon the mantle itself. Mr. Ballantyne 
further said that he did not think the 0-85 per cent. was to any large 
extent made up of traces of the ytterbium group; and therefore he came 
to the conclusion that the mantles constituted an infringement of the 
Welsbach patents. He (his Lordship) was very far from saying that the 
conclusion at which Mr. Ballantyne arrived was not an accurate one. 
It might be; but that was to be tried somewhere else. What he did say 
was that the test did not satisfy him that the material obtained by Mr. 
Rayner from Kendall and Son was not honestly used in the making of 
the mantles. Then it was said that Mr. Rayner told Mr. Foster the 
Syndicate had produced a perfect mantle which did not infringe the 
Welsbach patent. But Mr. Foster knew that this was merely an expres- 
sion of opinion; and to say it deceived him was nonsense. If it had 
been absolutely true, and more than an expectation and hope, would Mr. 
Foster have got the large remuneration which he was tohave? He knew 
he was taking the risk—and a large risk too. He knew of the threats 
action, and that the ottcome of that would probably be an action for 
infringement. Then it was said that Mr. Rayner told Mr. Foster the 
Syndicate were quite ready to begin making the mantles; but it was 
perfectly clear he was told that there was a difficulty in getting the 
material, and not until there was a demand for the material in large 
quantities was it likely that people would go to the trouble of producing 
it. As Mr. Foster did not provide money for defending the infringement 
action, proceedings were taken against him in January, 1898; the 
plaintiffs claiming rescission of the agreement. Mr. Foster then insisted 
upon the agreement being carried out; his only defence being that the 
money had not been properly expended. The action was decided against 
Mr. Foster; and now further money being wanted, fraud was for the 
first time suggested. The charge of fraud was not made out; and it 
followed that there was no warranty of any kind. Judgment would 
therefore be given for the plaintiffs for the amount claimed, with costs. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 


Tuesday, June 20. 
(Before Mr. Justice Strru1NG.) 
Windermere Gas and Water Company y. Crosthwaite. 

His Lordship this morning delivered his reserved judgment in this 
case, which was reported in the “JournaL” for May 9, p. 1223. The 
plaintiffs asked for an injunction to restrain defendant from removing 
certain water-pipes on his land. 

Justice Srreuine, after stating the facts of the case, said the question 
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he had first to consider was- whether, under the circumstances, the 
plaintiffs had acquired, as they contended they had acquired, an easement 
in the defendant’s lands. Inasmuch as the plaintiff Company in 1869 
acquired nothing from the then owner of Grove’s allotments, the owner 
remained entitled to the rights and privileges, as riparian owner. No 
alteration took place till 1883 or 1884. The compulsory powers of 
the plaintiffs had then expired; and therefore any new rights must 
be by agreement between the Company and the owner. Such agreement 
was not embodied in any deed or written document ; and the facts proved 
appeared to him to show that the pipes were laid down on the defendant’s 
land with the consent of the then owner, but no easement had been 
granted by her. All that she said was that if she was put to no expense, 
and her tenant was satisfied, the plaintiff Company were at liberty to do 
as they desired. He thought the plaintiffs were licensees only of such 
interest as they had hitherto enjoyed, and that the defendant was 
entitled to put an end to the licence. He also thought the defendant 
retained the right of riparian proprietor, and might use the water of the 
stream for any purpose which did not inflict injury.on other riparian 
owners, and might remove the pipes and let the water flow in an open 
stream. He could not, however—as against another riparian owner— 
sensibly diminish the flow of the water, or alter the character or quality 
of it. The plaintiffs were not shown to be riparian owners; but they 
had, under their statutory powers, impounded the water of the stream in 
a tank constructed on land of which they were not the owners. On the 
other hand, the right to a flow of water, and to the preservation of its 
quality, was not confined to riparian owners, but was recognized at law. 
As at present advised, he thought that, as against the plaintiffs, the 
defendant could neither obstruct the flow of the stream nor diminish its 
purity. The plaintiffs said two consequences were likely to follow the 
removal of the pipes by the defendant. In the first place, they said that 
the stream would be polluted by the soil and mud. According to the 
evidence of the plaintiffs, when the pipes were laid down in 1883 the 
natural bed of the stream was removed; and if the pipes were now 
removed, the present bed would be washed into the stream, and the water 
would be polluted until a new bed was formed. There was no evidence 
of the defendant to the contrary. It was obvious that such pollution 
might be prevented by taking proper precautions ; and this the defendant 
offered to undertake to do. The other source of pollution was that 
arising from the cattle and sheep which fed on the allotments. It must 
be borne in mind by the defendant that a user, as riparian owner, which 
might be permissible on the banks of the Thames, might give rise to a 
cause of action on the stream in question. The decision as to who was 
to bear the costs of the action turned on what was the real issue between 
the plaintiffs and the defendant at its commencement. The plaintiffs 
distinctly claimed an easement of having the stream carried in pipes for 
ever ; and it was impossible for the defendant to dispute the claim with- 
out insisting on his right to remove the pipes. The claim to the ease- 
ment, in his Lordship’s opinion, failed. Therefore, upon the defendant 
giving the undertaking that in the removal of the pipes he would exercise 
all necessary and proper precautions to prevent the pollution of the 
water by the soil or earth in the water course, there would be an order 
that the plaintiffs pay the costs of the action. 


<i> 


The Pollution of Streams by Gas Liquor. 

The County Magistrates at High Wycombe had before them last 
Friday a prosecution by the Thames Conservancy of Mr. A. E. Reed, 
trading as Messrs. A. E. Reed and Co., paper makers, of Budge Row, E.C., 
for causing a quantity of ‘‘ washing or other substance used in the making 


or supplying of gas,” to flow from his mill at Wycombe Marsh into the 
River Wye, which runs through High Wycombe, and joins the Thames 
at Bourne End, contrary to the provisions of the Thames Conservancy 
Act, 1894. Mr. Bunting, Solicitor for the Conservancy, stated that on 
the morning of the 6th of May, one of the employees of Messrs. Reed and 
Co. emptied the contents of a tank into the stream; and as soon as the 
liquor entered the river he noticed that a number of fish rose to the 
surface dead. The Inspector of the Conservancy was afterwards sent 
for ; and to him the employee admitted that the liquor had been allowed 
to run from the gasholder by order of the firm. The evidence of various 
witnesses showed that within a small area 33 splendid specimens of 
trout were found at once, and that the vessel had not been emptied for 
nearly a year, so that the liquor had assumed a very concentrated form 
of poison. Mr. Bunting did not press for a heavy penalty, but pointed 
out that the defendant must have known what the effect would be of 
emptying the stuff into the stream, as well as the penalty laid down in 
the Act, as cases of the kind had occurred in the locality. The Bench 
imposed a fine of £4, and 9s, 6d. costs. 





The Acetylene Gas Industry in Italy.—According to the correspon- 
dent of the ‘‘ Financial News,” the shares of the Acetylene Gas Company 
of Rome have lately advanced very considerably in price. From their 
nominal value of 250 lire, they went up to more than 1100 lire, and closed 
a short time ago at 1040 lire. The writer says that, although the greatest 
portion of this advance was made on the strength of large profits realized 
on certain water-power concessions which the Acetylene Company had 
secured on very favourable terms, the fact nevertheless remains that the 
carbide production of the Company cannot meet the ever-increasing 
demand. He states that the Company have already sold all their future 
production for six months tocome. These results have encouraged other 
capitalists to direct their attention to the new industry; and a fresh 
Acetylene Company has recently been started, while the agreement for the 
formation of another has been signed. The one formed is the Societa 
Piemontese per il Carburo di Calcio, &c., with a registered office in Turin 
and works in St. Marcel (Aosta). The capital is 2,500,000 lire, in 200 lire 
shares, and the chief promoters are banking firms of Turin. The shares 
have been warmly received on the bourses, and have been quoted at 50 
per cent. premium. The other Company in the way of formation ‘will 
have their offices in Milan, and works also in the valley of Aosta 
(Piedmont). The capital will be 4,000,000 lire; and it bas been already 
subscribed in full by the promoters. Writing more recently, he said the 
shares of the Acetylene Gas Company had reacted to 970 lire; but they 
closed firm again at 1045 lire. 











MISCELLANEOUS NEWS. 


EDINBURGH AND LEITH GAS COMMISSIONERS. 


The Annual Accounts, ; 

The accounts of the Edinburgh and Leith Gas Commission for the 
year ending the 15th of May, have been issued by Mr. John S. Gibb, the 
Treasurer. They show the surplus on the year’s working to be 
£58,245 4s.7d. From this surplus there has been paid: For Edinburgh 
and Leith annuities, £33,208 ; for Edinburgh-Portobello gas annuities, 
£1145 ; amount transferred to the sinking fund in respect of annuities 
redeemed, £846; amount transferred to the sinking fund in respect of 
mortgages redeemed, £256; interest on mortgages, &c., £10,003 ; 
expense of mortgages, £268—together, £45,727. After meeting these 
charges, there remains a balance of £12,517, which, being added to the 
amount brought forward from the year 1897-8, after taking away contribu- 
tions to the sinking funds and writing off £6000 from the suspense 
account, £18,639, makes the total sum at the credit of the profit and loss 
account £31,156. This is subject to the statutory minimum charges for 
the sinking funds, as follows: (1) For repayment of money borrowed, 
£2299 ; (2) for redemption of annuities, £7249—together, £9548, which, 
being deducted from the above sum, leaves a balance of £21,608, which 
may be dealt with at the discretion of the Commissioners in terms of their 
Act. The Treasurer adds that if the Commissioners should resolve not 
to avail themselves of their statutory power, to defer for five years con- 
tributing to the sinking fund for money borrowed in respect of the new 
works at Granton, the minimum contribution to the mortgage sinking 
fund would be £1322 more than the above, and the balance remaining 
to be dealt with would be correspondingly less. The cost of the Act for 
the new works at Granton has been £3430. It is worthy of consideration 
whether this should not be written off by the reserve fund of £3280; 
and the balance of £150, as well as £821, the expense of the disposition 
of the Granton property, charged against the balance carried forward, 
instead of being added to capital account. 

Of a total authorized capital of £370,000, there have been redeemed 
annuities to the value of £10,114; reducing the annual payments of 
annuities from £35,200 to £34,256. Of a total borrowing power of 
£800,000, there has been raised by mortgage £362,128; and there have 
been redeemed out of the sinking funds mortgages to the amount of 
£12,570. During the past financial year, the capital expenditure 
amounted to £174,111, of which £132,284 was upon the Granton works ; 
£18,771 was a proportion of the cost of carburetted water-gas plant ; 
£14,544 was upon mains and service-pipes; £5187 upon gas-meters; 
and £3324 upon gas cooking and heating stoves. The coal carbonized 
amounted to 154,011 tons, and cost £84,466. The quantity of oil used 
was 2639 tons; and it cost £7496. Purifying materials, oil, water, and 
sundries cost £9241; salaries and wages, £41,395; and repairs and 
maintenance of works and plant, £13,469. The total cost of manufac- 
ture of gas was £156,067. Distribution came to £25,168, of which 
£11,416 was for salaries and wages, £7599 for repairs and maintenance 
of pipes and attendance at gasholders, and £6153 for repair and 
maintenance of meters. Management cost £8933; feu duties, rates, and 
taxes, £11,999 ; pensions and allowances, £798 ; law and parliamentary 
expenses, £67 ; accidental damages, £15 12s. ; alterations at offices, 
£144; and discounts, abatements, and bad debts, £5316. The total 
expenditure was £208,509; the total revenue, £266,754. There was 
derived from the sale of 1,645,318,500 cubic feet of gas £242,600; from 
the sale of coke, £5853 ; from tar and ammoniacal liquor, £17,576; and 
from waste lime, £33. The balance was made up of rents and transfer 
fees. The sinking funds amount to £82,255, of which £4810 is for 
repayment of borrowed money, and £77,445 for redemption of annuities. 
The reserve fund amounts to £3280. The total of the gas-stove account 
is £13,678. During the year stoves were purchased to the amount of 
£4471; and there was expended upon repairs and fitting up £2043, 
less £500 charged against the revenue account. There was received for 
the hire of stoves, £1726; for stoves sold, £668; and for fitting up, 
£295. The stoves on hand are valued at £10,989. 

The accounts were presented at a meeting of the Commissioners held 
yesterday. In terms of the Act of Parliament, they must be audited, and 
lie on the table for a month before they can be adopted. 





COVENTRY CORPORATION GAS SUPPLY. 


Annual Report. 
At the Meeting of the Coventry City Council last Tuesday, the annual 
report of the Gas Committee was submitted, as follows: ‘“‘ The total 


revenue for the year from all sources, including sales of gas, coke, tar, 
&c., amount to £67,722. The expenditure for coal and all other materials, 
wages, repair and maintenance of works, &c., amount to £52,972. This 
leaves a gross profit of £14,750, to which must be added the interest on 
the reserve fund, £132 ; making a total of £14,882. Against this are the 
following charges: Instalment to sinking fund £1767, income-tax £225, 
interest on capital employed £8413; making a total of £10,405. This 
being deducted from the gross profit leaves a net surplus profit of £4476, 
which is at the disposal of the Council. During the past year, gas 
certificates to the amount of £4179 have been paid off out of the sinking 
fund. The whole of the outstanding gas annuities fall to be redeemed on 
the 30th inst. by the payment of an amount equal to 24 years’ purchase 
of the annuities. During the year the following amounts have been 
expended on capital account: New mains and service pipes £1853, new 
meters £734, balance of costs of promoting Act of 1898 £82—total, 
£2669. The total borrowing powers exercised since the acquisition of the 
gas undertaking amount to £219,438, of which £13,€41 has been repaid 
out of the sinking fund, leaving capital liabilities amounting to £205,797. 
Against this the Corporation have reserve and sinking funds amounting 
to £21,405, making a balance of liability of £184,391. The Committee 
recommend that of the surplus profits for the year £4000 be paid over to 
the general district fund, and the balance of £476 carried forward to the 
next account.” 

Alderman AnprEws said, in moving the last report he should have the 
honour of presenting on behalf of the Gas Committee, he would first call 
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attention to the state of the business during the year. Three years ago 
they had a sudden increase in the consumption of gas of 24 per cent. ; 
and since then it had remained exactly stationary. They had an increase 
from 405 to 504 million cubic feet. In the following year, it was also 
504 millions, and last year it stood at just the same figure. No capital 
had been spent on the works during the year; but capital to the extent 
of £1852 had been expended on new mains and service-pipes. There 
was a further outlay of £734 oa prepayment meters, the use of which 
was rapidly extending in the city. The consumption of gas generally 
had been the same; but the quantity taken in the cycle trade had cer- 
tainly been less—the decrease having been made up by an increase in 
house consumption. ‘The total receipts for the year, including the sale 
of coke and other items, were £68,722. This was less than it used to 
be ; for two years ago the turnover was nearly £72,000—the explanation 
being the introduction of water gas, which resulted in less coal being 
purchased and coke sold. The figures showed the usual fluctuations in 
different items. During the year they received nearly £700 more for 
coke, £135 more for breeze, £600 less for tar, and nearly £200 more for 
sulphate. The total expenditure was £52,972; leaving the profits at 
£14,749. After paying the interest and sinking fund, there remained a 
net surplus of £4476. New stables had been erected at a cost of £3000, 
and new scrubbers at a cost of about £3200, two-thirds of which had been 
charged to last year’s revenue, and £1000 carried forward to next year. 
The Committee recommended that £4000 be handed over to the relief 
of the district rate; the remaining £476 to be carried forward. This 
brought him to the probability of the coming year’s finance. They 
had to provide for a large increase in the price of coal, of some- 
thing like 1s. 3d. a ton, which upon the full year’s consumption would 
make a-difference of £2350 to the undertaking; but the whole of this 
would not fall in the first year’s account, as they had a large stock in 
hand. They, however, expected that the increased cost of coal would 
mean something like £1000. As a set-off against this they would have 
a reduction of the rate of interest on the loan for part of the year, which 
might probably amount to about the same; so that as far as the finances 
could be foreseen and adjusted, it appeared that the balance at the end 
of the next year would be about the same as the present. 

Mr. Grirrirus seconded the motion. 

After a short discussion, 

Alderman Anprews, replying to a question, said the Committee had 
probably about 7000 tons of coal in stock, and their present contracts 
would run on into next month ; so they would only have the advanced 
price to pay for about half of the year, This they calculated would mean 
something like £1000. Another year, unless there was some change, 
they would suffer the whole of the increase, which was computed at about 
£2350. 

The report was adopted. 





BURTON-UPON-TRENT CORPORATION GAS SUPPLY. 


A Satisfactory Year. 

The Borough Accountant of Burton-upon-Trent (Mr. Barrow Fish) has 
lately presented to the Gas and Electric Light Committee of the Corporation 
the revenue account of the Gas Department for the year ended March 31. 
The sale of gas for ordinary purposes in that period produced £29,786, or 
£994 more than in the preceding year; the income from street lighting 
was £102 less; meter and stove rents were £104 more; coke produced 
£745 more and sulphate £591 more, while tar and spent lime brought 
£196 less, the sales of fittings £122 less, and sundries and interest 
£93 more. The total income was £44,371, against £42,263—an increase 
of £2108. The expenditure amounted to £38,265, against £36,733—an 
increase of £1532; more money having been spent for coals, stokers’ 
wages, and renewal of retorts, but less on the general maintenance of the 
works, and the repair of mains, services, meters, and stoves. 

Alderman Lowe, the Chairman of the Gas and Electric Light Com- 
mittee, moved the adoption of the Committee’s minutes at the last 
meeting of the Council. He characterized the results as eminently 
satisfactory, under all the conditions and circumstances of the year’s 
working. There was a gross profit of £12,169—an increase of £554. 
After providing for interest on, and the annual instalment of, the loans, 
amounting to £5763, and setting aside £300 to the depreciation fund, the 
available surplus profit amounted to £6105, compared with £5529 in the 
previous year—an increase of £576, notwithstanding the fact that the 
price of gas was 2d. per 1000 cubic feet less for the whole period, as 
against only six months of the previous year. At the meeting when the 
reduction was proposed, he said they would still realize a profit of at least 
£5000, but the actual amount, as he had said, had been £6105. The con- 
sumption of gas exhibited steady and satisfactory progress. The amount 
derived from the sale of gas showed an increase of £892; the consump- 
tion of gas, one of 11,235,500 cubic feet ; while the quantity taken through 
prepayment meters was 5,046,400 cubic feet. Buteven more satisfactory 
than this was the fact that these meters were making such satisfactory 
progress. During the year under review, the number of ordinary con- 
sumers was 4748—an increase of 101 ; while the number of penny-in-the- 
slot consumers was 829, and was still augmenting. The amount expended 
during the year on capital account for extension of works, mains, and 
meters, had been £3659, and, in addition, there had been spent £3244 
on prepayment meters, stoves, and fittings ; making a total of £6903, and 
bringing the outlay to date up to £159,595. The sum of £3500 was 
received during the year on account of the loan for prepayment meters 
and stoves. This account on the 31st of March last was overdrawn to 
the extent of £5184, in view of future borrowings. The total amount of 
loans outstanding was £54,314. The reserve fund account, which was 
often touched by other departments of the Corporation, amounted to 
£13,184, an increase of £2686. The depreciation fund amounted to 
£9600; but the reserve fund figures were perhaps the most interesting 
ofall. The total amounts taken therefrom during the year were: In aid 
of the general district rate, £9000; electric light department (mains), 
£534; Messrs. Salt and Co., for water contamination, £121 18s. 74. ; 
and flood embankment expenses, £13 14s. 5d.—making a total of 
£9669 13s. paid out of the reserve fund, which was made up solely of 
the gas-works »rofits. In fact, he did not know what they would have 
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done without it in many cases. It had saved about 9d. in the pound; 
and he hoped this amount would never be brought on to the rates. The 
gas-works had been described as the milch cow of the Corporation ; and 
the department had, at any rate, earned for the ratepayers something 
approaching £250,000. He did not like to speak of the future as he did 
of the past ; but he might tell the Council that the estimate for coal was 
30,000 tons, at an average cost of 1s. 6d. per ton more than last year; 
which meant an increase in cost of something like £2250. But although 
this looked a rather serious item, he was glad to say there was a prospect 
of a silver lining in another direction; for when coal went up, the cost 
of residuals also advanced, and he hoped that next year the profits 
on the year’s working would not be less than £6000. Alderman 
Turner said he had great pleasure in seconding the proposition; and 
it enhanced his pleasure when he recollected that he had the privi- 
lege of seconding the proposal to reduce the price of gas. At that 
time there were many dismal forebodings as to the result; but 
he was glad to say that their expectations had been more than 
realized, and had thus fully justified the action of the Committee. 
Mr. Lathbury said he had some figures which were rather interesting, 
and he pointed to the fact that they had earned this year on share capital 
only 7:3 per cent. dividend. He contended that if they had kept to the 
old price, instead of making a reduction of 2d. per 1000 cubic feet, they 
would have made £2222 more than they had done. The figures given 
by Alderman Lowe hardly justified the assertion that the profit realized 
was larger than before. In the year 1897 they made £6727. He should 
like to know if the comparisons were made with the year when there were 
six months in which there was a reduction, or in the year when the full 
price was charged all through. They made this year 7:3 per cent. profit on 
the share capital ; but in 1897 they had 11 per cent. ; the year before that 
12 per cent. ; and the year before that 13 per cent. In 1898 they only 
made 8-4 per cent. ; whereas now they were making 7:3 per cent. Conse- 
quently, the rates had suffered to the extent of £2222. Alderman Lowe, 
in reply, said the profits this year were equal to 7°6 per cent. It was 
hardly fair that for every increase in the rates the gas consumer should 
be penalized. The gas-works were the property of the town, and customers 
should receive some consideration. In dealing with the figures, he urged 
that it was absurd to compare the concern with a public company, as the 
two were not on all-fours. When they considered that the gas-works had 
realized nearly a quarter-of-a-million of money for the benefit of the town, 
he thought it was manifestly unfair that they should be always taxed 
when expenses were on. Let the rates stand on their merits, and then 
they would perhaps display a little more economy than they did at 
present. So far as he personally was concerned, he was perfectly satisfied 
with the balance-sheet, even though there had been a reduction in the 
price of gas of 2d. per 1000 cubic feet. The minutes were passed. 

On the same occasion, the Gas and Electric Light Engineer (Mr. F. L. 
Ramsden) reported that the quantity of gas consumed in the five weeks 
ending the 2nd of June was 20,902,000 cubic feet, being an increase of 
666,000 cubic feet, compared with the corresponding period last year. 





I 


COWES DISTRICT COUNCIL GAS DEPARTMENT. 


The Past Year’s Working. 

The statement of accounts of the Gas Department of the Cowes District 
Council for the year ending March 31, as prepared by the Secretary to 
the Special Gas Committee (Mr. W. Halliday) shows that the revenue 
from the sale of gas was £4699; the rental of meters and fittings pro- 
duced £256; and the sale of residuals, £867—the total income being 
£6033. The expenditure on the manufacture of gas was £2889 ; on dis- 
tribution, £164; and on management, £219—the total being £3543. 
The balance carried to the profit and loss account is consequently £2490. 
The accounts have been examined by Messrs. Alfred Lass, Wood, and 
Co., who certify that the capital raised during the year amounted to 
£6824 ; making a total indebtedness of £62,386. The capital expenditure 
amounted to £951; making the total £59,612, and leaving a balance un- 
expended of £2774. The profit on the revenue account (£2490) added to 
the unappropriated profit from the previous account (£591) makes 
£3081, out of which interest and instalments of loans have been paid to 
Dec. 31, 1898, and Feb. 28, 1899, respectively, amounting to £2319. 
The balance, subject to proportions of interest and instalments to the 
31st of March, amounting to £921, is £762. The revenue therefore is 
still slightly in arrear of the actual charges. Notwithstanding the net 
loss—about £160—it is not intended to go to the rates for assistance ; and 
the price of gas remains as in the Company’s time—3s. 1ld. The 
largest profit made by the Company was £1951, in 1897, when their sale 
of gas amounted to 19,501,000 cubic feet. The quantity of gas sold in 
the past financial year was 30,630,400 cubic feet ; and 31,210,400 cubic 
feet are accounted for, out of a make of 34,716,000 cubic feet. The bulk 
of coal and cannel carbonized was 3555 tons. The estimated quantities 
of residuals were: Coke and breeze, 2298 tons; tar, 35,686 gallons ; and 
ammoniacal liquor, 42,943 gallons. 


GAS PROFITS OF THE CHORLEY CORPORATION. 


At a recent Special Meeting of the Chorley Town Council, there was 
some discussion as to how the rates could be lowered ; one of the pro- 


posals being to secure larger profits from the gas-works. Among the 
speakers was Mr. Stanton, who protested against the principle of making 
the gas consumers pay a higher price in order that the rates might be 
lowered. Alderman Howarth also argued that the principle was bad. 
He held that if there were any profits on the undertaking, the consumers 
ought to have the benefit. Alderman Whittle pointed out that if there 
were a loss the ratepayers had to find the money; and he argued that it 
was only fair, now there were profits, that they should reap the benefit, 
and that the profits should go to relieve the rates. Mr. Stanton said he 
did not see why the consumers in the past had been allowed to have gas 
at a lower rate than they should do. He thought the gas consumers 
ought to have gas at a reasonable price; and if any improvements were 
required, the Corporation should borrow—repayment probably extend- 
ing over thirty years. Mr. Cook was of opinion that profits from the 
gas-works should go in reduction of the meter-rents and the charge for 
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automatic meter supplies. He considered that, as the ratepayers had 
sustained a loss, they ought to participate in the profits. It was resolved 
that the rates should remain at the same figure as last year—viz., 
3s. 10d. in the pound. ‘The estimated profit from the gas-works last 
year in aid of rates was £997; but only £750 was realized; and, accord- 
ing to the Gas Committee, it is not at all likely to be very much more in 
the current year. 


GAS v. ELECTRIC LIGHTING AT ADELAIDE. 


*‘ Nothing but ill-fortune seems to attend the South Australian Electric 
Light and Motive Power Company in its efforts to light the streets of 
Port Adelaide with electricity.” This was the dolorous phraseology with 
which the South Australian ‘“ Register” of the 5th ult.’ prefaced the 
announcement that on the previous evening the whole of the thorough- 
fares of Port Adelaide were left in total darkness, through the failure of 
the electric light. According to that paper, the fault lay not with the 
machines but with the outside mains; and a thorough search at the 
junction boxes failed to reveal the source of the trouble. The Company’s 
Consulting Engineer (Mr. W. W. Crawford) stated that he could not 
account for the mishap unless the three mains of the system had come 
into absolute contact, either by accident or design, at some point. Speak- 
ing to a representative of another paper—the ‘ Advertiser’””—on the 
subject, Mr. Crawford stated that in the whole course of his experience 
he had never seen such an accident. It was entirely inexplicable. The 
lights started well, and suddenly went out with a flash. The fault, 
however caused, absorbed all the current of the machines; and nothing 
short of the whole of the three mains being directly connected could 
account for it. An ordinary leak, he said, would certainly not cause the 
loss of all the current; and, in fact, it was almost impossible for the 
occurrence to be caused by an accident. The electric lighting of the 
streets in Port Adelaide commenced on the Ist of February; and the 
result may be judged by what has since transpired in the Town Council. 
It could not have been particularly successful, for two of the members 
asked the Mayor if he did not think it would be necessary to call the 
Lighting Committee together at once to consider the “ very unsatisfactory 
state of the street lighting.” The Mayor replied that, as they were “ not 
paying anything for it,” they might forbear a little. Like certain other 
great bodies, electric lighting appears to move slowly at Port Adelaide. 
In August, 1895, the Corporation accepted a tender for lighting the 
streets by electricity ; but it was not till February of the present year— 
34 years later—that the streets were lit. Before the lighting commenced, 
the Mayor of Port Adelaide ventured to say that a better.contract had 
not been made by any other Corporation in the world. He remarked that 
St. Vincent Street ought, within twelve months, to be ‘“ the best-lit street 
in Australia.” The extent to which this prediction has been fulfilled 
may be gathered from the Town Council proceedings before mentioned, 
and from the extracts from newspapers already quoted. The Gas Com- 
pany’s contract with the Adelaide Corporation is for not less than 927 
incandescent burners in the street-lamps of the city of Adelaide, for five 
years from Sept. 1, 1897 ; and consequently the contract still has more 
than three years torun. The Electric Lighting Company have agreed to 
supply in Adelaide thirty 2000 ‘‘nominal” candle power electric arc 
lamps for five years from Sept. 1, 1899, at a price (also ‘nominal ”) of 
1s. per lamp per annum. Consequently, it is not difficult to calculate 
the loss the Electric Company will sustain on this contract. These 
thirty arc lamps are to be lit from sunset to sunrise every night through- 
out the year; and the Company have to pay to the Corporation 10s. for 
every lamp not lit and kept alight each night. 


<i 


THE GAS, ELECTRIC LIGHT, AND WATER UNDERTAKINGS 
OF THE OLDHAM CORPORATION. 


Oldham has lately been celebrating the Jubilee of its incorporation ; 
and, as a natural consequence, considerable prominence has been given 
in the local papers to the development of the municipal institutions in 
the fifty years which have elapsed since the town was raised to the 
higher position. We take from the ‘‘Oldham Chronicle” the following 
particulars as to the gas, electric light, and water undertakings :— 

The gas was acquired in 1853, since which date it has been vastly 
developed. At that time the Company’s central works were at Greaves 
Street, with branch works at Royton, Shaw, Leesbrook, and Hollinwood. 
The works at Shaw and Leesbrook have been dropped; but those at 
Greaves Street and Hollinwood have been greatly extended. A new 
branch at Higginshaw was established in 1870. The producing capacity 
of the Company’s works was approximately 100,000 cubic feet daily, and 
the number of consumers was about 2000. The price of gas varied from 
4s. to 5s. 2d. per 1000 cubic feet, according to the amount consumed, less 
a discount of 8d. Consumers outside and inside the borough were 
charged the same price. As compared with the output of 1853, the 
present operations show a vast increase. The actual production last 
year was no less than 1181 million cubic feet. The weight of coal and 
cannel ¢arbonized being 115,880 tons. The business is a source of profit 
to the Corporation, who are able to devote about £9000 a year towards 
the relief.of the rates out of the money received from the Gas Committee. 
In addition to this pecuniary advantage to the public, the municipal 
buildings and the street lamps are supplied with gas free of cost. The 
quantity of gas thus consumed free is 66,540,000 cubic feet. 

The introduction of the electric light led to the formation in 1890 of 
the Electric Lighting Committee, who commenced operations in a small 
way at the Rhodes Bank works ; and the business done is not yet very large. 
The amount of energy generated last year was 589,633 units, of which 
454,907 units were sold. The area of supply does not embrace the 
whole town, but is being gradually extended; 3161 yards of cables 
having been added last year. Even this small business has returned a 
net profit of £884, which has been accomplished after a reduction of the 
price to consumers. With the advent of the electric car, and the pro- 











posed municipalization of the tramways, the operations of the Committee 
are expected to assume larger proportions. The adaptation of the existing 
tramways to electric traction, and the laying down of lines along the 





principal highways of the town, will bring electricity into every part of 
the borough. The Corporation are seeking powers to extend their works 
so as to cope with the great demand which will be made upon them ; 
and it is quite anticipated that in a few years electricity will be available 
in every ward, and possibly in every street. 

The incorporation of the borough had not long taken place when the 
new Corporation began to look ahead in the important matter of the local 
water supply, which was in the hands of the Oldham Gas and Water 
Company. The Company owned two reservoirs at Strinesdale, which 
were supplied with water froma drainage area of 660 acres. These re- 
servoirs had been constructed under powers acquired in 1825 and 1838 
respectively. How far they served to supply the town with water cannot 
be ascertained ; but the plenitude of pumps and the multiplicity of wells 
then in use indicate that not all the people had received pipe water into 
their houses. The Corporation opened negotiations with the Company 
with a view to taking over the Strinesdale reservoirs and the water- 
works plant. The Company were not difficult to deal with; and the 
Corporation made a good bargain. On Oct. 2, 1850, the corporate 
seal was affixed to an agreement; and the Company transferred all their 
rights to the Corporation, in consideration of a perpetual payment of 10 
per cent. on each £10 share. These terms applied to both the gas and 
water undertakings, which were handed over at the same time as going 
concerns. This, however, was only a beginning. Doubts were enter- 
tained as to whether the Strinesdale reservoirs could long be used in 
conjunction with their natural gathering-grounds. There were many 
farms and dwellings in the neighbourhood; and the water was thus 
likely to be rendered unfit for drinking purposes. This possibility, to- 
gether with the increasing necessities of a growing population, caused 
the Corporation to seek parliamentary powers to construct additional 
works and reservoirs at Piethorn and Brushes Clough. The Piethorn 
scheme embraces five completed reservoirs, having a united storage 
capacity of 696 million gallons, receiving water from a drainage arca of 
1820 acres. The Brushes Clough reservoir draws from a gathering- 
ground of 700 acres ; but, on account of land cultivation, water is only 
collected from one-half this area. The first sod of another reservoir at 
Denshaw was cut on July 26, 1876; and seven years later the supply 
of water therefrom was turned into the mains. The drainage area 
measures 1350 acres; and the storage capacity of the reservoir is 381 
million gallons. The entire cost, including the purchase of the land, was 
£253,002. The construction of the Castleshaw works was commenced 
in May, 1887, and completed in September, 1891. The water is con- 
veyed to Strinesdale through 43 miles of 30-inch cast-iron pipes. The 
drainage area is 950 acres; and the aggregate storage capacity is 389 
million gallons. ‘The cost of these works inclusive of land, was £225,584. 
Another addition was commenced in July, 1894, at Rooden, which was 
included in the powers obtained in 1886. This unfinished reservoir will, 
when completed, afford storage for 240 million gallons. It has but a 
limited gathering-ground of 25 acres; but it is intended to convey into 
it the rainfall from 778 acres of moorland. This will complete all the 
schemes for which statutory powers have been obtained. The total 
available drainage area is 4323 acres; and the aggregate storage capacity 
is 1706 million gallons. The total amount expended up to March 25, 
1898, on works, land, mains and meters was £1,136,556. There are 
some 46,000 houses now supplied with water, which means that pro- 
bably 200,000 persons are in the enjoyment of this daily requisite at the 
hands of the Corporation. 


aiiiine 


ELECTRIC LIGHTING NOTES. 





The Chelmsford Town Council have adopted a report of the Electric- 
Lighting Committee, recommending that an offer of £24,000 be made to 
the Electric Light Company for the purchase of their undertaking as a 
going concern. ; 

The Yarmouth Town Council have assented toa proposal of the Electric 
Lighting Committee to make application to the Local Government Board 
for a loan of £27,000 for electric light extensions; but no portion is to be 
spent until full details have been furnished to the Council, and full dis- 
cussion permitted on the subject. ; 

The Middlesbrough Corporation Electric Light Committee had 
before them last Tuesday a communication from the Local Govern- 
ment Board sanctioning the borrowing of £36,000 for electric lighting 
purposes. The North-Eastern Railway Company have written to inquire 
the terms upon which the Corporation will supply power to drive twenty 
electric cranes ; but the Town Clerk says the works will not be ready for 
at least twelve months. 

In the face of the advice of Mr. Hawtayne that the value of the 
Oswestry Electric Lighting Works was only £6220, the Committee ap- 
pointed by the Corporation to negotiate for the purchase have agreed to 
pay the Company £11,250 for them, which is £500 less than the Company 
originally asked. The agreement was confirmed by the Council last 
Tuesday by eight votes to five; and it was also decided to apply for 
permission to borrow £18,(00 for the purpose, and to carry on the 
undertaking. The objecting councillors promise to continue their oppo- 
sition at the inquiry which will be held into the application. ; 

Recently there has been a mild agitation at Chesterfield regarding the 
supply of electricity to the public. This movement had its origin in the 
proposals set forth in the prospectus of the Electricity Distribution 
Company, whose Bill was thrown out by a Parliamentary Committee. 
More recently a private engineering company located in the town made 
definite offer to provide the borough with electricity at a certain price. 
But a large section of the Corporation took the view that what could be 
done by a private firm could be accomplished by the Municipality. ere 
time ago a Special Committee of the Council were appointed to consider 
the matter in all its bearings; and this Committee have recommended that 
a well-known firm of electricians be instructed to supply plant to the Cor- 
poration at a cost of about £13,000. The proposal came up for considera- 
tion by the Council last Tuesday, and was confirmed. — = 

The Bridgwater Corporation have an Electric Lighting Order which @ 
short time ago the Town Council decided to carry out. It does not seem, 
however, that the members of that body are of one mind as to the abe 
bility of introducing electric lighting into the borough ; and, according y, ’ 
Mr. D. Bradfield gave notice that he would move the rescission of ag 
resolution already passed. At the meeting of the Council on the 15thinst., 
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he brought forward his motion; and though an attempt was made to 
obstruct him on a point of order, the objection was overruled. Mr. 
Bradfield urged that.on the occasion when the resolution was passed 
there was not a full Council, and, moreover, that the report put before them 
was rather a one-sided affair. Hecited the cases of Bolton and Liverpool 
in support of incandescent gas as against electric lighting, and said he 
thought, as Bridgwater had its hands pretty full of other things, it would 
be unwise to go in for an electric light undertaking, which seemed to him 
to be very uncertain. He added that Taunton had been repeatedly 
mentioned as a town which was doing well with the electric light; but 
he found that in several shops where it had been introduced it had been 
removed, and replaced by incandescent gas-burners, on the ground that 
the former light was not to be relied upon, and also on that of expense. 
The cost of public lighting at Taunton was now £1200 a year more than 
when the electric light was introduced. It had been said that the town 
had extended ; but supposing the extension had been such as to make a 
difference of £200.a year in the cost of lighting, there had been an 
increased cost of £1000 a year as compared with the time before the electric 
light was started. Mr. T. W. Manchip seconded the motion. _He urged 
that the Council were not justified in incurring an expenditure of £17,000, 
or it. might be £30,000, in the present position of affairs. He advised 
waiting—perhaps a month would do—to see the result of what was going 
on now. Mr. Waddon combated the statement made by Mr. Bradfield as 
to Taunton. He said he had had a letter from the Chairman of the 
Lighting Committee of the Town Council, which showed that, instead of 
people giving up the electric light and putting in incandescent gas 
burners, last year they doubled what they had done before, and made a 
profit of £700, which represented a saving to the ratepayers of something 
like 24d.in the pound. He said the Lighting Committee had no interest 
in advocating the electric light. The Council asked them todo a certain 
thing, and they did it conscientious'y, and had put their report before 
them. Mr. Aldridge asked what was paid to the Gas Company for light- 
ing the town. Mr. Waddon replied about £1011 up to the time the 
Committee made their report; and at present about £1030. Mr. 
Aldridge thought that they ought to progress with the times, and that 
Bridgwater should have the e'ectric light in the streets. If they took 
into consideration what they paid for gas, they would be only about £300 
out of pocket, and would have the electric-light plant under their own 
control. Mr. Whitby cited statistics to the effect that out of 56 provincial 
towns, 33 made a profit and 23 a loss; among the latter being 20 who 
were in their first, second, or third year. He thought these figures 
were encouraging. After some further discussion, Mr. Bradfield’s motion 
was lost by nine votes to eight. 

The Cromer Urban District Council have just decided upon introduc- 
ing the electric light. At the last meeting of that body, the Clerk (Mr. 
P. E. Hansell) reported, in reference to a meeting of the Highways 
Committee held on the 19th ult., that, as the Electric Lighting Order 
had been granted by the Board of Trade, and the Confirmation Bill was 
well on its way through Parliament, the Committee had considered the 
steps to be taken to establish electric lighting works within the Council’s 
district. As a preliminary step, they directed him to obtain information 
from other towns in which electric lighting works are owned by the local 
authorities ; and the replies had been considered, and a tabular state- 
ment and summary thereof prepared. The Committee further caused 
a circular to be sent to all the householders in Cromer, asking whether 
the Council might rely on their custom in the event of works being 
started. The replies received comprised about 1000 lamps in 32 houses. 
The Committee had also made inquiries as to a suitable site for a 
station, and had been informed that one could be obtained. The Com- 
mittee had also had interviews with Mr. Cozens-Hardy, the Council’s 
Electrical Engineer, and had received a supplementary report from him. 
Under the Order as made, it would be open to the Council, either to 
establish works themselves, or to transfer their powers to a company. 
After full consideration of the subject and the Engineer’s reports, the 
Committee had resolved to recommend the Council to establish electric 
lighting works for the district, and to proceed with the scheme forth- 
with. The recommendation gave rise to a long discussion, in which the 
Engineer was closely questioned as to the possibility of the scheme 
paying. He stated that £10,000 was his approximate estimate of the 
total cost of the undertaking ; and he considered that the whole expen- 
diture would he covered by £11,000, including law charges and every- 
thing. Mr. Jarvis asked if he thought the Council would put in twelve 
are lamps, 50 yards apart, to cost £14 per annum each, when at the 
present time the place was lighted for about £33 a year, as against the 
proposed outlay of £168. Then it was suggested to place four arc lamps 
round the churchyard, at a cost of £64 per annum. At the present time 
there were eight lamps, and their total cost worked out at £2 7s. per lamp, 
or £18 16s., as against £64. The Engineer remarked that there was no 
comparison between the lighting. Mr. Jarvis expressed the opinion 
that an ordinary Welsbach Company’s burner would produce an amount 
of light for 3d. which would cost 6d. to obtain by electricity; and 
that the Company’s new oil burner would give the same light for 14d. 
He should like to see the electric light in Cromer if the undertaking could 
be worked at a profit; but if the Council were going to carry it on at a 
loss, he said it would not be fair to call upon the occupiers of 700 houses 
to make up at the end of the year the deficiency which had been caused 
by the action taken by the Counsel in response to the petition of the occu- 
piers of 32. The Engineer observed that they would reap the profits in 
the years following—a remark which was received with laughter. Mr. 
Jarvis said he did not believe that would be for some years, and re- 
peated that he did not think the Council would consent to pay £168 per 
annum for what now cost but £33. The Engineer said, of course, light 
for light, electricity did not pretend to be as cheap as gas, if both were 
burnt for the same time. Eventually, Mr. Jarvis moved that the ques- 
tion be postponed for six months. Mr. Davison seconded the proposi- 
tion. The Chairman (Mr. G. Riches, jun.) said he agreed with adopting 
the electric light under certain conditions; but he did not believe in 
rushing the thing through until the Council saw how the other public 
undertakings they had on hand worked out. The Engineer said he was 
perfectly willing to let half his fees stand over until the thing paid, 
if they proceeded forthwith, because he was convinced that it would be 
successful, A division was then taken, when Mr. Jarvis’s proposition 
was defeated by eight votes to five, and the recommendation of the Com- 
mittee was adopted. 





THE INSPECTION OF GAS LIQUOR AND OTHER WORKS 
UNDER THE ALKALI ACTS. 


The Sub-Inspectors’ Reports. 

In the “ Journat’”’ for the 6th inst., we noticed the report of the Chief 
Inspector under the Alkali, &c., Works Regulation Acts (Mr. R. Forbes 
Carpenter) for the past year. We now give some extracts from the 
reports of the Sub-Inspectors. 

Reporting from Ireland, Mr. E. G. Ballard says there is nothing to call 
for special remark in connection with works for the production of sul- 
phate of ammonia. They are all well conducted, and supplied with 
arrangements for dealing with the sulphuretted hydrogen evolved. 
Taking all the places where sulphateis manufactured in Ireland, the 
number of works absorbing the sulphuretted hydrogen in oxide of iron 
is 21; those burning it, 5; those working on the continuous system of 
distillation, 13; and those on the intermittent system, 13. There has 
been no change in these figures since 1897. The proportion of sul- 
phuretted hydrogen treated by oxide purification is 965 per cent.; by 
combustion, 3 per cent. During the past year 2653 tons of sulphate 
were made. At works where tar is distilled, proper arrangements are in 
use for dealing with the noxious vapours; and the works are all in good 
order. There is another class of works where tar and pitch are heated 
for the manufacture of felt for roofing purposes. Here much has been 
done of late years towards dealing with the pungent vapours arising from 
the operations. 

The Sub-Inspector for the North of England district (Mr. J. W. Young) 
reports that there were registered last year 47 sulphate of ammonia 
works, only one of which produced liquor ammonia. The quantity of 
sulphate made was 10,592 tons. In the majority of instances, the foul 
gases evolved are absorbed in oxide of iron purifiers. The proportions 
are as follows: Oxide’ purifiers, 72°8 per cent. ; Claus sulphur recovery, 
8-7 per cent.; other satisfactory methods, 5-4 per cent.; combustion 
and delivery to chimney, 13-1. Of the six works in the fourth group, 
one has erected a new plant comprising continuous still and purifier ; 
two have purifiers building; and a fourth has a Claus sulphur-recovery 
plant erected. Of the two remaining works, one will either cease to 
register or erect improved plant; the sixth is a very small works in a 
ruinous condition throughout. At two of the works of the third group, 
the foul gases pass to the burners of vitriol plants; at the third, a 
specially-designed furnace is used for their destruction, after thorough 
condensation of the “devil” liquor. The products of combustion are 
led through coolers up a limestone tower flushed with water, and thence 
to the retort-house chimney. Tests are taken daily at the works; and 
Mr. Young’s own tests have shown a condensation of sulphur dioxide 
exceeding 96 per cent. of that entering the tower. This process has not 
been long in use, and some difficulty has been found in securing the 
adequate supply of air necessary to prevent deposition of sulphur. A 
scientific refinement of the designer of the plant, to render the furnace 
self-intensive by drawing in the air at the top of the burner through 
channels the walls of which were heated by the diffused heat of com- 
bustion, had to be abandoned. Under certain conditions, a struggle 
took place between the air to pass downwards and the fumes of com- 
bustion upwards, in which the air was not always victorious. The air 
supply is now obtained through larger holes below ; and, in consequence, 
the temperature of the furnace is lowered. But tests have failed to detect 
sulphuretted hydrogen escaping. A further difficulty has resulted from 
the selective attack of the sulphur dioxide on the limestone of the tower. 
The harder portion of the stone remaining ceases to neutralize the acid. 
Accordingly, a higher escape of acid gases was found on testing the exit 
from the tower, unless the stone was frequently repacked, and the un- 
attacked harder lumps removed. This was a source of stoppage and 
expense for labour. The difficulty will be met by the substitution of a 
softer and more homogeneous stone. 

In all but 12 works, or 25 per cent. of the whole, continuous stills are 
employed for the disengagement of the ammonia. Many improvements 
were carried out last year. New plants were erected ; and purifiers super- 
seded combustion of foul gases or their direct escape into the air. 
Hydraulic change-valves to purifiers were substituted forthe unsafer 
existing valves at two works, and are to be adopted elsewhere. Much 
pressure was necessarily applied, as the ignorant carelessness shown 
in some places was deplorable. At two works, the foul gases were 
habitually discharged directly into the air—in one instance within the 
building, where the men were engaged; at another, to save water used 
for the cooling of the condenser, the gases passed away to the purifier 
almost at boiling temperature. Mr. Young says this tendency to in- 
sufficient. condensation is one of the commonest errors of the smaller 
works. Room still remains for improvement in various directions. At 
two works the present position of the purifiers constitutes a death-trap for 
workmen entering to clean them, unless the utmost precautions are 
taken. Three plants for working the sulphur-recovery process in connec- 
tion with sulphate manufacture were in operation throughout the year; 
and a fourth was started in the autumn. In every instance the gases 
Oe the depositing-chamber traverse a limestone tower and oxide 
purifier. 

Mr. Ballard, who, in addition to Ireland, takes the district comprising 
Cheshire, North Wales, and part of Lancashire, has no change to report 
with respect to sulphate of ammonia works; and there have been no 
further alterations in plant. The number of works using either the 
intermittent or the continuous system of distillation remains the same ; 
so that there are, as in the previous report (allowing for one continuous 
process works which has not been registered this year), 17 working on the 
continuous system, 5 on the intermittent system, 17 absorb the sul- 
phuretted hydrogen in oxide of iron, 4 burn it either under the boiler 
fires or in the retort flues, and 1 converts it into sulphur in a Claus kiln. 
The following are the proportions of sulphuretted hydrogen treated by 
various methods in terms of sulphate made and per cent. of total make : 
Claus process, 9-7; oxide purification, 69-2; by combustion, 14:1. Mr. 
Ballard explains that, in regard to 80 per cent. of this 14-1 per cent., the 
liquor contains but little sulphuretted hydrogen in combination ; the 
sulphur, if present, being in other forms. The total amount of sulphate 
of ammonia made in the district during the year was 3533 tons. 

Mr. Herbert Porter, who has under his supervision North and East 
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Lancashire and part of Yorkshire, says there are now in his district 
14 liquor ammonia and 41 sulphate or muriate of ammonia works; the 
total quantity of liquor distilled being equivalent to 14,212 tons of sul- 
phate manufactured. The proportion distilled to liquor ammonia was 
3°71 per cent. The sulphuretted hydrogen evolved during the process of 
sulphate manufacture is dealt with by absorption by lime or -oxide of 
iron (mostly the latter) to the extent of 61-31 per cent. of the liquor dis- 
tilled. The escape of the gases from between the sides of the purifier and 
the oxide continues to receive attention; and two works during last year 
fitted flanges inside the purifier to baffle the gases, so that they must pass 
into the oxide. At another the large gas-main fixed outside the building 
for cooling the gases did not reduce their temperature sufficiently—causing 
the oxide in the purifier to become too hot; and after a shower of rain, 
bad or weak places were found in the oxide, whereby the gases escaped. 
It was pointed out to the Manager that cooling by water was necessary ; 
and suitable pipes were fixed to supply water, which flows over the outer 
surface of the pipe and greatly reduces the temperature. In addition to 
the hot gases as above mentioned, air is pumped into the gases in this 
condenser, which also contributed to the high temperature in the purifier 
by the active chemical action set up. These are now the only works in 
the district in which air is employed while the purifier is in use. Most 
works now connect the purifiers, when not in operation, to the chimney 
draught, by which air is drawn down through the oxide, assisting in its 
resuscitation, and ventilating the purifier when it is necessary to remove 
the oxide. 

Mr. Porter emphasizes the fact that too much care cannot be taken 
when cleaning out plant and drains connected with this class of manu- 
facture. As an illustration of this, at one works, while cleaning out 
the catch-pit into which the spent lime liquor and ‘“ devil” water are 
run before passing into the sewer, a man was gassed after having re- 
moved nearly all the deposited sludge. Mr. Porter happened to visit 
the works just after the man had been removed from the pit. A doctor 
was sent for at once, as the man was almost in a state of collapse, and, 
while waiting, hot water was given to him, causing him to vomit; and, 
as he was becoming cold, small doses of rum were administered alter- 
nately with hot water. In a short time he was able to walk about with 
assistance, or sit up in a chair. The doctor arrived and administered a 
further dose of rum, as the temperature was falling, and gave in- 
structions to continue the exercise, although the man kept imploring to 
be allowed to lie down and sleep. After four hours’ watching and exer- 
cise, he was sent home, was fairly well the next day, and the day after 
that he resumed his work. While mention is made of the steps taken 
in this particular instance of emergency, Mr. Porter says it is only with 
the view of urging the need of proper medical aid being summoned at 
once in all such cases. 

There are 29 tar-works registered in this district ; being one less than 
before. There were no accidents or explosions during the year; greater 
attention being paid to the minor fittings in this class of plant, such as 
safety-valves and water-seals, both of which play a very important part 
in the safe working of a tar-still. 


Messrs. Richmond and Co., Limited, have recently held exhibitions of 


gas appliances at Edinburgh, Risca, and Newton Stewart, with lectures by 
Misses Richmond and Barker. 





THE LONDON COUNTY COUNCIL AND THE WATER 
QUESTION. 


Preparing for Next Session. 

The following report of the Water Committee of the London Council 
is upon the agenda for the meeting to-day :— 

The Council having, on our recommendation, suspended the Standing 
Orders so far as they affect proposals for legislation in the session of 
1900 dealing with the Metropolitan Water Supply, it has become neces- 
sary for us, in the absence of a report from the Royal Commission, to 
consider as to the steps which it will be necessary to take in order to 
place the Council in a position to deposit in Parliament next session, 
should it so decide, Bills dealing with the question of the water supply 
for London. This question is of such magnitude, and involves such 
a very large amount of work in connection with the promotion of legis- 
lation, that we are anxious that the Council’s officers shall be afforded 
sufficient time in which to make preparations. We have consulted 
the Engineer and Valuer, upon whom will devolve the work of pre- 
paring plans, books of reference, and estimates; and they ask to be 
authorized to begin with as little delay as possible, in order to avoid 
the risk of incompleteness and inaccuracies likely to result from the 
work being done under undue pressure. We concur in the view taken 
by these officers ; and we think that the Council should authorize the 
necessary expenditure, which, judging from the estimates we have received, 
will probably amount to about £3000 during the period from now to the 








date when the Council will decide whether or not it will deposit Water 
Bills in the next session of Parliament. The amount provided in our 
annual estimate will probably not be sufficient to meet the whole of this 
expenditure, and it may be necessary to submit a supplemental estimate 
when the annual estimates are being revised. We recommend—“ That, 
with a view to placing the Council in a position to proceed with Bills 
dealing with the London Water Supply in the next session, should it so 
decide, the Water Committee be authorized to insur an expenditure of 
£3000 in making all necessary preparations.” 


_— 
—_— 





Winding Up of the Cobham Gas Company.—Last Tuesday, the 


| shareholders of the Cobham Gas Company passed a resolution voluntarily 
| winding up the Company. 


In December last, it was agreed to sell the 
works to a new Company, who propose to greatly extend the under- 
taking. The old shareholders will be paid out in full; and the surplus, 
it is expected, will be equal to from 20 to 30 per cent. upon their holdings. 
Entertainment to the South African Lighting Association’s Work- 
men.—The annual concert and entertainment arranged by the Manager 
of the South African Lighting Association (Mr. W. Arnott) in honour of 
the Queen’s Birthday, took place at the Mutual Hall, Port Elizabeth, on 
the 23rd ult. There was a crowded assemblage of the employees and 
their friends —some 350 in all, including about fifty of the Kaftir lamp- 
lighters and stokers. An attractive musical programme was gone 
through, which was thoroughly enjoyed. The hall was lighted by 


| elusters of Denayrouze burners of 1000-candle power, a brilliant effect 


| being produced. 
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CHELSEA WATER-WORKS COMPANY. 


The Half-Yearly General Meeting of this Company was held at the 
Offices, Commercial Road, Pimlico, last Thursday, under the presidency 
of Mr. F. S. Crayton. 

The Secretary (Mr. G. H. Gill) read the notice calling the meeting, 
and the report of the Company’s Auditors. 

The Governor, in moving the adoption of the report, stated that the 
gross income for the half year ended March 31 last amounted to £83,864, 
or £1816 more than in the corresponding period of 1898; while the 
working expenses were £26,956, or £67 less. This was a satisfactory 
state of affairs; and it justified the Directors in recommending a dividend 
for the half year of 11 per cent. per annum—being at the same rate as 
that declared at the previous half-yearly meeting. It also justified the 
Board in what they at that meeting declared as their opinion—namely, 
that the increase of dividend would be maintained. During the half 
year, 303 new supplies had been laid on, which were estimated to produce 
an additional annual water-rental of £1243, averaging about £4 2s. 4d. 
per house; while, on the other hand, 156 houses had been pulled down 
for improvements, entailing a temporary loss of income of £274. The 
latter were small houses; and the average water-rental received therefrom 
was only £1 15s. per annum. There was little doubt that these houses 
would be replaced by much larger ones, from which at least £4 per house 
might be expected. During the half year, 1515 yardsof service-mains had 
been laid to meet extensions in the district—principally in Fulham, where 
building operations were still going forward ata rapid rate. At their last 
meeting the fact was mentioned that the system of constant supply was 
completed throughout the Company’s district. The waste inspectors, 
who had been previously busy in examining the fittings of the last sub- 
district which was to be placed under constant supply, had since then been 
at liberty; and they were now going through the whole of the district for 
the purpose of placing it under Deacon’s waste-water meters. At the 
present time 50 per cent. of the Company’s supplies were under this 
system ; and when the whole of the distict was included, the Board be- 
lieved that the result would be that the prescribed daily quantity of 
35 gallons a head would be materially reduced. The works in progress 
consisted of the new service reservoir at Putney, which Messrs. Aird and 
Sons were under contract to complete by next March. The Directors had 
little doubt that this work would be finished about that date. This very 
important work would double the area of the Company’s storage of 
filtered water at Putney Heath; and therefore when the new reservoir 
was finished there would be a storage capacity there of 22 million gallons. 
The other work now in course of execution was the raising of the banks of 
the subsidence reservoirs at West Molesey, which Messrs. Docwra and 
Son were under contract to complete by November next. He feared, 
however, that this work would not be finished until next year. These 
two new works, as might be imagined, involved a considerable expendi- 
ture—in fact, nearly £80,000. Fortunately, the Company had the 
necessary funds available for the purpose of meeting the outlay, because 
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£1 shares at £2 premium, which had since been converted into ordinary 
stock. A small portion of this capital was, in fact, raised at a premium 
of £2 2s. per share. This was a very satisfactory state of things, and 
showed that, so far as finances went, the Company were in very comfort- 
able circumstances. It was, of course, impossible to say what might be 
the future of the Metropolitan Water Companies. Until the Royal Com- 
mission had issued their report, a forecast on this subject could not be 
made. But, whatever might be the tenour of the report, the proprietors 
might be quite sure that if the Companies were allowed to go on as 
hitherto, the Directors would do their best to perform their duties, not 
only to the proprietors, but also to the public. On the other hand, if the 
purport of the report of the Royal Commission was for the purchase of 
the undertakings by any public body, the proprietors—in this Company, 
at all events—might rely on the Board doing their utmost to obtain the 
best possible terms. 

The Derury-Governor (Mr. Jackson Hunt) seconded the motion. 

Mr. Bestey, Q.C., remarked that the confidence which the proprietors 
had in the management of the Company was shown by the ready way 
in which they had paid a premium of £2 for every £1 share: of the last 
issue. The Company had thus received, say, £100,000 of capital, of 
which only £33,000 would bear interest. 

Mr. Brewster inquired whether there was any renewal and deprecia- 
tion fund. 

The Governor replied that the Company had a contingency fund. 
Moreover, the Directors did not divide the whole of the profits. All 
repairs, too, were made good out of revenue. 

The motion was then put, and carried unanimously. 

Resolutions were also passed approving the payment of the dividends 
recommended, and re-electing the retiring Directors and Auditor. 

A vote of thanks to the Governor and Directors brought the meeting 
to a close. 


— 
— 





The Price of Gas at Haverhill.—The question of reducing the price 
of gas at Haverhill was discussed at last week’s meeting of the District 
Council. It was moved by Mr. F. D. Unwin that the price should be 
3s. 9d. per 1000 cubic feet, allowing 10 per cent. for manufacturing 
purposes, and 24 per cent. discount for cash. He thought this would 
encourage small consumers. They had now £666 outstanding, which, 
if a discount had been allowed, would have been in the bank. The 
resolution did not include a 10 per cent. allowance on cooking and heat- 
ing stoves. Mr. Jarvis favoured a 10 per cent. allowance for cooking 
and heating, and objected to the 10 per cent. discount on gas used in 
warehouses or shops of manufacturers. Mr. Beasley did not consider 
the 24 per cent. would be a means of getting the accounts paid quicker. 
Mr. French said they might compliment their Manager (Mr. Gibson) on 
being able to so manage the works that this year the expenses had been 
about £160 less, and he had made £298 more profit than the previous 
year. This would certainly justify the Council in reducing the price. 
The motion was carried; but the 10 per cent. allowance for cooking and 
heating was referred back to the Committee. 
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NOTES FROM SCOTLAND. 


From Our Own Correspondent. 





Saturday. 

I send you the annual financial statement issued by Mr. John S. Gibb, 
the Treasurer to the Edinburgh and Leith Gas Commission, and a 
summary of the accounts, prepared by myself. The statement in itself 
indicates that a prosperous year has been concluded. The net profit is 
£2969, which compares with £2595 for the year ending in May, 1898. 
The Commissioners have been gradua'ly, and of set purpose, eating off 
the large surpluses which they made in 1894 and 1895, and which they 
have been applying year by year to various purposes, carrying forward 
the balance. A year ago, with the help of this fund, they had a net 
surplus of £27,000. Now it is down to £21,000, and will, if the 
Commissioners adopt the suggestion of the Treasurer, be still further 
reduced this year. It is a valuable fund to have at this time, when 
capital charges are growing rapidly, in connection with the new works at 
Granton. The liability in respect of them is already £132,283—mostly 
the cost of the site (£124,000) which has been paid for. In the course of 
the year the mortgage debt of the Commissioners rose from £220,398 to 
£362,128—an increase of £141,730—and the interest charge upon it in- 
creased from £6768 to £10,002. This is outlay which in the meantime is 
almost wholly unprofitable, and will be so until the new worksareopen. The 
Commissioners have to face several lean years before they enter upon 
what is being looked forward to as the time of plenty. 

When the accounts for the past twelve months are compared with those 
for previous years, it is seen what a satisfactory rate of advance is being 
maintained. The total revenue is increased by £19,708; and of this, 
£14,539 is due to the increased sale of gas, £239 to increased sales of coke, 
£4609 to increased sales and better prices for tar and ammonical 
liquor, and £318 to increased rents from properties not in the 
Commissioners’ own occupation—that is, practically; Granton House, 
which is let to Mr. Reginald Macleod, the Queen’s Remembrancer 
for Scotland. On the expenditure side, there is an increase of 
1229 tons of coal carbonized at an additional cost of £1975; and 
an increase of 1266 tons of .oil for carburetting purposes, at an 
additional cost of £3232. Purifying materials, &c., cost £2246 more, 
salaries and wages £1526, and repairs and maintenance £1683. The 
total charge for the manufacture of gas was £8664 more than in the year 
preceding, distribution cost £1511 more, and management £673 more. 
Feu-duties and casualties cost £3821 more, which cannot be altogether 
accounted for by the feu-duties. payable to the Duke of Buccleuch in 
respect of the Granton properties, but must be attributed to a casualty 
falling due—one of those troublesome things which have to be met in 
Scotland at certain times, such as when a property comes into new 
hands, the feu-duty being then doubled. Rates and taxes are also up by 
£2279, due to higher rates, and the assessments upon the new properties. 
Pensions and allowances are down £215, and accidental damages £155. 
This latter item is very instructive. It only amounts to £15 12s. for the 
year. I find that during the past seven years the Commissioners have 
paid £430 10s. in damages for accidents. This works out at an average 





of £6110s. a year. The exact wages billis not given; but assuming that 
workmen receive £40,000 a year in wages, and the Commissioners were 
to insure their workmen at the low rate of 10s. per £100, their annual 
premium would amount to £200. In their case, therefore, judging from 
the experience of the past, insurance would not be a gain. After all, the 
best insurance against accidents is careful management. Discounts, 
abatements, and bad debts areincreased by £779. The total expenditure 
is up by £16,457 ; and the gross surplus is also up by £3230. 

But it is in the sale of gas that the advancing nature of the under- 
taking is bestseen, The total was 1,645,318,500 cubic feet. As compared 
with the previous year the increase is 88,062,200 cubic feet. There was 
an increase reported in May, 1898, of 40 million cubic feet; in 1897 of 
92 millions; in 1896 of 49 millions; in 1895 of 105 millions; in 1894 of 
38 millions; and in 1893 of 10 millions. This represents an increase of 
422 million cubic feet of gas in seven years. Since May, 1890, when the 
first complete year of the Commissioners’ existence ended, the increased 
sale of gas has been 494 million cubic feet. More significant still is the 
fact that in the year ending in May, 1893, the revenue from gas was 
£245,036; while last year it was £242,600, or £2436 less than it was 
seven years ago. This is accounted for by the fact that in 1892-93 gas 
was selling at 4s. 6d. per 1000 cubic feet; while it is now being sold 
at 3s. Taking the price at 3s.—because there would not have been an 
increase of 422 million cubic feet if it had remained at 4s. 6d.—it is 
found that the consumers are being saved, at the present time, £65,736 a 
year. This figure is arrived at by taking the 422 million cubic feet at 3s., 
and adding the £2436 which the revenue was less last year than it was 
in 1893. It practically comes to this—that consumers are receiving a 
gift of £65,000 worth of gas a year. This is a record which can be 
pointed to with pride. An increase of 26 per cent. in seven years is an 
experience which has seldom been matched. 

The Glasgow Corporation Gas Committee have this week purchased 
591,000 tons of coal for the forthcoming year. The average price is 
slightly over 10s. 9d. per ton, and is about 1s, 6d. above that for the 
current year. Splint has been very largely purchased. Ell and cannel 
are also in the list. The greater part of the coal has been secured in 
Lanarkshire ; but there are purchases to a considerable extent from the 
Ayrshire and the East of Scotland fields. The rise in the price of coal is 
explained by the circumstance that since last year miners’ wages have 
been raised from 5s. 6d. to 6s. 3d. per day. 

The Town Council of Dundee on Wednesday considered the accounts 
of the Gas Commission for the past year. Treasurer Ritchie, who sub- 
mitted them, gave an explanation of the figures for the past year and 
the estimates for the current one, and proposed that the price of gas 
should be raised by 2d., making it 3s. 4d. per 1000 cubic feet to ordinary 
consumers, and 3s. 94d. to users of prepayment meters. He said he 
confessed that, with the large surplus at their credit, and in view of the 
conviction he cherished that cheap gas was one of the most valuable 
gifts they could bestow upon the community, he would (notwithstanding 
the large incréase in the price of coal) have refrained from asking the 
Council to raise the charge this year, had it not been for the reconstruc- 
tion scheme. They were face to face with very considerable structural 
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changes and some improvements in their existing system. The expen- 
diture on these could hardly be placed at less than £60,000. A large 
part of the sum was to be devoted to the renewal of plant, and conse- 
quently could in no sense be described as capital expenditure. The 
expenditure on the new gasholder, and on some other appliances, might 
justly be included under the head of capital expenditure. He was not 
careful, however, to determine how much precisely in this connection 
should be charged against revenue, and how much against capital, 
because he had come to the conclusion that the entire cost of the 
scheme should be paid within the next ten years, and should there- 
fore practically constitute a charge against revenue, and not against 
capital. It seemed to him that their capital fund was not adequately 
represented by the assets. Had those formerly in the management 
of the Gas Department been wise, they would have written down 
the capital fund by many thousands of pounds; and he was convinced 
that their financial position would never be stable and secure until they 
had done so. The chief reason why the price of gas in the city was 
higher than that in some other cities and towns in much the same 
circumstances as themselves, was the great disproportion between the 
sum that they required to devote to the repayment of capital and to 
interest, compared with their other expenditure. A much greater dis- 
proportion existed between their capital and revenue than existed in 
other cities and towns. The capital in Glasgow stood at £1,275,529, 
and the revenue at £631,644—the percentage of revenue to capital being 
49-5; the price of gas was 2s. 2d.; the candle power was 21; and no 
discount was allowed. In Edinburgh, the capital was £593.507; the 
revenue, £247,047—the percentage of revenue to capital being 41°6; the 
price of gas was 3s.; the candle power was 25:4; and accounts above 
£50 were allowed a discount of from 23 to 10 per cent., according to 
amount, no discount being allowed on accounts under £50. The capital 
in Dundee stood at £411,763, and the revenue at £82,790—the per- 
centage of revenue to capital being 20-1; the price of gas was 3s. 2d. ; 
the candle power was 24°3; and discount was allowed at 5 per cent. In 
Aberdeen, the capital was £278,581, the revenue £83,203 —the percentage 
of revenue to capital 29°38; the price of gas was 3s. 1d.; the candle 
power was 23°5; and a discount of 1d. to 6d. per 1000 cubic feet was 
allowed, according to consumption. In Greenock, the capital was 
£156,469, revenue £41,354—the percentage of revenue to capital 26-4; 
the price of gas was 2s.11d.; the candle power was 25:8; and no discount 
was allowed. Thecapital in Paisley stood at £134,032, and the revenue 
at £42,176—the percentage of revenue to capital being 31-4; the price of 
of gas was 23. 6d.; the candle power was 27:2; and no discount was 
allowed. These figures amply confirmed his statement that the un- 
doubtedly large price they paid for gas in the city was owing to the 
unduly great sums paid for the acquisition of the works, and to the 
amount charged to capital in general. The price could not properly 
be reduced until a reduction was effected in the capital; in other 
words, until the nominal value was brought into a closer relation to 
the real value of their works. It was this consideration that led him to 
propose that the total cost of the scheme sanctioned should be defrayed 
within the next ten years, at the rate, broadly speaking, of £6000 a year. 
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If this were done, a most effective instrument for lowering the price of gas 
would come into their hands, and the reduction in price would be made 
with security. The only question with the Council would be whether the 
proposal he was making was not too sweeping, and whether the expendi- 
ture should not be spread over more than ten years. - There were those, 
however, outside the Council, who seemed to be of opinion that the 
changes which were now imminent could have been long ago foreseen, 
aod should have been provided for. He confessed to a certain sympathy 
with these views; and, in fact, he had acted on them ever since the 
management of the gas passed into the Town Council’s hands. Thecon- 
tingent fund had been built up with this and-similar-ends in view ; but 
he had always felt that he could not reasonably ask the Council to set 
aside large sums for this fund, until they had some definite scheme before 
them, involving a given expenditure. Such a scheme had now been 
adopted.. Nominally, the sum. of only £4000 was set down as the first 
payment towards the cost ; and it would at once occur to the Council that 
this fell short of the £6000 per annum spoken of as the sum that would 
need to be provided. But the £4000 was in reality between £11,000 and 
£12,000. ‘he contingent fund already amounted to £6540. To this 
there fell to be added, as provided in the estimate, £1000—making £7540. 
This amount, together with the £4000, made a total of £11,540, provided 
in anticipation of the charges involved in the scheme of reconstruction 
and extension. To prevent misconception, he might say he did not 
anticipate that it would be necessary to raise £6000 additional during 
each of the next nine years. It was too soon to speak confidently of the 
saving which would be effected by the new plant. This saving, according 
to the estimate of Mr. Foulis, would be at the rate of about £4500 per 
annum. If it were only £3000, the amount they would require to raise 
was reduced by this sum. He was not without hope that, with coal at 
its normal price, with trade prosperous, and with the new economies in 
operation, it might be possible for them to defray the entire cost of the new 
scheme within the next ten years, not only without any increase in the 
price of gas, but even with the price lower than the rate he now asked the 
Council to fix. After discussion, the accounts were adopted. 

The annual report of the Hawick Gas Company states that the past 
year has been a prosperous one; the profits showing a surplus, after 
providing for payment of the usual dividend. The Directors recommend 
that the price of gas be retained at 3s. 4d. per 1000 cubic feet. The 
Muirkirk Gas Company have paid a dividend for the past year at the 
rate of 6} per cent. The Pitlochry Gas Company have paid a dividend 
at the rate of 5 per cent., and have voted a bonus of £15 to their 
Manager. The Elie Gas Company have paid a dividend at the rate of 
3 per cent. The Kinross and Milnathort Gas Company have, out of a 
surplus of £361, paid a dividend at the rate of 74 per cent., and have 
applied the balance of £136 to depreciation of buildings and plant. The 
Comrie Gaslight Company have, in view of necessary repairs upon their 
works, resolvel not t>» pay any dividend for the past year, but have 
reduced the price of gas from 6s. 8d. to 6s. 3d. per 1000 cubic feet. 

Another illustration of the unsuitableness of the arc electric light for 
lighthouse purposes, was furnished last Sunday night, when the steamer 
Croma, from Leith for New York, ran ashore on the May Island, at the 
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mouth of the Firth of Forth. There was a fog at the time ; and the vessel 
was close upon the island before the crew were aware of the fact. No 
light was visible. The vessel backed off and returned to Leith in a sink- 
ing condition. When she arrived at the port, she was drawing 7 feet 
more than when she sailed, and could not enter the docks. She was 
accordingly run ashore outside. The owners have contracted to have her 
salved for £500; but after this the cost of repairs will have to be met, as 
well as claims for damage to cargo. When to all this is added the loss 
of freight, it will be seen how much responsibility rests upon those who 
maintain an electric light upon the May. 

At a special meeting of the Water Committee of the Glasgow Cor- 
poration, on Wednesday, the accounts for the year ending May 31 last 
were submitted. The revenue for the year amounted to £216,744, of 
which £207,784 was from rates, £5000 from hydraulic power works, and 
£3959 from river supply works. Adding to this the credit balance for 
the previous year, of £39,772, the total income was £256,516. The 
expenditure amounted to £155,552, of which £3813 was for river supply 
works and £5468 for hydraulic power works, while the balance of 
£146,270 included annuities and interest. Of the balance of £100,964 
of revenue over expenditure, £58,427 has been carried to sinking fund 
account, and £42,536 to the credit of revenue account for the current 
year. The net increase of revenue during the last financial year was 
£5372 over that for 1897-8; the principal increases being £1491 for 
the domestic water-rate within the municipality, £1661 outside the 
municipality, £3773 for meter supplies within the municipality, £1329 


for meter supplies outside the municipality, and £1530 for hydraulic. 


The largest decrease was £4880 on trade charges within 


power works. 
The amount expended on new works during the year 


the municipality. 
was £63,929. 





CURRENT SALES OF GAS PRODUCTS. 


LivERpPooL, June 24. 


Sulphate of Ammonia.—There has been more inquiry, but the actual 
business done has been limited; and prices are again a shade easier. 
The closing quotations are £12 6s. 3d. to £12 8s. 9d. per ton f.o b. at the 
ports. The large makers are still engaged on contracts, and have very 
little to dispose of; and the indifference of buyers alone has prevented a 
recovery in values. Interest in the forward position has not taken any 
tangible shape ; the range of prices being above buyers’ ideas, and makers 
not seeing their way to making a substantial concession. 

Nitrate of Soda is firmer on spot; and 8s. 3d. per ewt. is the quota- 
tion for fine quality. 





Lonpon, June 24, 


Tar Products.—Benzols are in better inquiry; and a large business is 
reported for prompt and for the last half of the year at prices quoted below. 
Makers are asking more money for forward delivery. The outlook is 
a little more hopeful; but unfortunately large quantities of benzol from 
new coke-ovens both here and on the Continent are expected to come on 
the market next autumn. Carbolic acid continues in the even tenour 
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of its way ; the price not having varied more than 2d. for two years. A 
fair market still exists for creosote and tar oils, and the value of them 
looks like being maintained during the summer months. But for next 
winter’s delivery, buyers are offering lessmoney. Pitch is fairly firm; but 
buyers do not respond to the higher values makers are asking for next 
season. There is no change in anthracene, which is still nominally 
quoted at very low figures. Indeed for medium ‘“B” quality, there is no 
market value at the moment. 

Average prices are: Tar, 15s. 6d. to 24s. Pitch, east coast, 28s. ; west 
coast, 25s. Benzol, 90’s, 63d.; 50’s,72d. Toluol,10d. Solvent naphtha, 
1ld. Heavy naphtha, 1s. Crude, 30 per cent. naphtha, 34d. Creosote, 
34d. Heavy oils, 62s. 6d. Carbolic acid, 60’s, 2s. 14d. ; 75’s,2s.8d. Creo- 
sote salts, 47s. 6d. Anthracene, “ A,” 34d. to 4d..; ‘*B,” 24d. to 3d. 

Sulphate of Ammonia is moderately steady. A little spurt took place 
in the earlier part of the week; and prices slightly improved, but buyers 
have shied off at the higher values now quoted. Stocks are reported to be 
exceptionally low; and makers. being well sold, are in very few instances 
quoting. To-day’s value may be taken at £12 5s. to £12 7s. 6d., less 
34 per cent. 


— 
> 


COAL TRADE REPORTS. 


From Our Own Correspondents. 

Lancashire Coal Trade.—There is nothing new of any special moment 
to report with regard to the coal trade of this district, except that the 
better qualities of round coal are now only in very slow request for house- 
fire purposes ; while gas coal contracts have now practically all been 
settled, though extra quantities have been inquired for in various direc- 
tions. As regards fuel for steam, forge, and engine purposes, the demand 
continues quite as brisk as ever, with a general shortness of supplies, 
except in some of the very lowest qualities of enginefuel. Prices are very 
firm at 12s. to 12s. 6d. for best Wigan Arley, 10s. 6d. to 11s. for Pemberton 
four-feet and seconds Arley, and 9s. 6d. to 10s. for common house coal. 
Collieries decline to contract forward with merchants, except subject to 
clauses in the contract providing for an advance in prices corresponding 
with any upward move in the market. Steam and forge coals show a 
hardening tendency, and average 9s. to 9s. 6d. per ton at the pit. The 
better qualities of engine fuel average 6s. 6d. to 6s. 9d. per ton for best, 
and 5s. 6d. to 6s. for medium sorts ; while on forward contracts collieries 
are generally asking 1s. 8d. to 2s. 1d. over last year’s rates. Some of the 
inferior sorts are, however, rather easier, at 4s. 9d. to 5s. 3d. per ton at the pit. 
Shipping is fairly active; but prices remain at about 9s. 6d. to 9s. 9d. per 
ton for ordinary steam coals delivered at the Garston Docks, 10s. at the 
High Level, Liverpool, and 10s. 6d. at the Manchester Ship Canal. 

Northern Coal Trade.—After the local holidays, a good demand has 
been experienced for coal; and prices are on the whole firm. Best 
Northumbrian steam coals are from 12s. 3d. to 12s. 44d. per ton f.o.b., 
second-class steam are 11s. 6d., and steam smalls about 5s. 6d. In the 
gas coal trade, there is a good demand for export, though that for local 
use is now at its ebb. The probability is that after stocktaking at the 
end of the month, there will be larger shipments. In the meantime, 
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the prices are more generally quoted at 10s. per ton f.0.b. for best Durham 
gas coals; but any sales at these prices have hitherto been limited to small 
consignments. No additional contracts have been entered into of late. 
Gas coke is in good demand. 

Scotch Coal Trade.—Trade is showing a tendency to get quieter, par- 
ticularly in the shipping department. Home trade is active. All the 
great contracts for the year have been fixed, except that of one large 
Railway Company. The prices all round are higher by over 1s. a ton. The 
first steps towards the establishment of a Conciliation Board between 
masters and men have been taken; but nothing bas as yet been decided 
except that the miners are to be consulted. The prices quoted are: 
Main 8s. 9d. to 9s. per ton f.o.b. Glasgow, ell 9s. 6d. to 10s. 3d., and 
splint 9s. 6d. to 9s. 9d. The shipments for the week amounted to 
196,103 tons—an increase of 20,601 tons upon the previous week, but a 
decrease of 41,732 tons upon the corresponding week of last year. For 
the year to date, the total shipments have been 3,760,677—a decrease of 
299,814 tons upon the same period of last year. 


a 
—_> 


Blackpool Corporation Finances.—Mr. M. Heyes, the Borough 
Treasurer of Blackpool, has issued his annual summary of the Cor- 
poration accounts. Therefrom it is gathered that the Gas Department 
spent £41,635, and made a profit of £12,074; the electric light under- 
taking spent £8107, with a profit of £2126. Replacing the electric cables 
cost £13,239, and £2300 is being paid annually out of revenue as a 
suspense account to meet this expenditure. Up to March 31, the gas- 
works had cost £127,252; and the electric light works, £102,003. 

Cleckheaton Gas Supply.—The minutes submitted by the Gas Com- 
mittee at the meeting of the Cleckheaton District Council last Tuesday 
expressed approval of the Gas Manager’s annual working statement. In 
moving the adoption of the minutes, Mr. Birkett, the Chairman of the Com- 
mittee, mentioned that the amount of profit made during the year was 
£265 more than in the preceding year; but he could not promise any 
reduction in the price of gas, as the cost of coal would probably be higher 
during the ensuing twelve months. The statement showed the gross 
profit to have been £3510; equal, with the value of the gas allowed for 
public lighting, to 11-73 per cent. on the amount of capital employed. 

Llanelly Water Supply.—Ata meeting of the Water Committee of the 
Llanelly Council, last Thursday, it was reported that arrangements had 
been come to respecting a piece of land required for the proposed new 
reservoir. General and detailed plans were put in by the Surveyor, 
together with specifications, and it was stated that the work would cost 
between £40,000 and £45,000, of which about £13,000 would be for a bye- 
wash, which was strongly recommended some years ago by Dr. Parsons, 
of the Local Government Board, so that in the case of an epidemic it 
would not be necessary to cut off the whole of thesupply. The new reser- 
voir will have a capacity of just under 200 million gallons (that of the 
present one being 235 million gallons) ; and it will be situated at an altitude 
of about 100 yards above the highest parts of the town. The plans were 
approved. 
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The Price of Gas in South Africa.—The South African Lighting 
Association, with the view of encouraging as much as possible the use 
of gas, have decided to reduce the price, from the 1st prox., 10d. per 
1000 cubic feet ; makingit 9s. 2d. for lighting, and 7s. 94d. for cooking and 
power purposes. They claim that they will then be supplying the 
cheapest gas in South Africa by 1s. 44d. per 1000 cubic feet, and this in 
spite of a heavy duty of 3s. per ton on coal—ls. extra duty having been 
added fhis year. The Association have now reduced their price 1s. 8d. 
per 1000 cubic feet in about eighteen months. 

Hindley Gas and Water Supply.—At the last meeting of the Hindley 
District Council, the Chairman of the Gas and Water Committee (Mr. E. 
Grime) presented a report on the work in the year ending March 31. In 
the Gas Department, the quantity of coal and cannel carbonized was 
5416 tons; the make of gas, 57,613,000 cubic feet; the make per ton, 
10,637 cubic feet; the gas accounted for, 55,831,700 cubic feet, or 
10,308 cubic feet per ton; the loss by leakage, 1,781,300 cubic feet, or 
3°09 per cent. of the make. Comparing these figures with those for last 
year, there is a decrease of 42 tons of coal carbonized, and an increase of 
2,849,600 cubic feetof gasmade. The Committee received £400 more for 
gas, and £84 more for tar and ammoniacal liquor. After placing £1273 
to the sinking fund, and paying £1267 interest on loans, there is a net 
profit of £132, which has been placed to the reserve account, which now 
amounts to £2292. The working of the Water Department has been 
satisfactory ; the gross profit being £1240. After applying £330 in re- 
demption of loans, and paying £600 interest, there is a net profit of £309 ; 
this being the highest ever realized by the department. This has been 
placed to the profit and loss account, which now amounts to £1339. 

Gas-Stoves for School and Class Rooms.—Mr. E. A. Harman, the 
Engineer and Manager of the Huddersfield Corporation Gas-Works, is 
always on the alert to offer suggestions for extending the use of the com- 
modity with the production of which he is identified ; and in the current 
number of the ‘“‘ School Board Chronicle” he calls attention to the 
special suitability of gas heating-stoves for classrooms in connection with 
churches, chapels, or schools. He points out that in many instances 
the room is only required either before or at the close of the public ser- 
vices for the transaction of business matters in connection with various 
societies. Frequently, the verger or caretaker does not deem it necessary 
to light a fire, especially when it is contemplated that the meeting will be 
ashortone. In many cases, however, whatare expected to be short meet- 
ings develop into long ones; and if a gas-stove were available, it could 
be lit at any time, and would render immediate service by increasing 
the temperature of the room. Considering that the principal gas under- 
takings in the United Kingdom supply and fix gas heating-stoves free of 
charge for a few shillings rental per annum, the matter is not one for 
serious consideration, especially putting against the small expense the 
vastly increased comfort.of those immediately concerned. As the summer 
is the best portion of the year for considering improvements in the 
warming and ventilation of schoolrooms, the Editor of the above-named 
publication gives currency tv Mr. Harman’s timely suggestion, which 
may possibly prove serviceable. 
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Increase in the Price of Gas at Darlington.—Owing to the advance 
in the price of coals, the Gas Committee of the Darlington Corporation 
have decided to increase the charge for gas by 3d. per 1000 cubic feet. 

Kettering Water-Works Purchase.—At a special. meeting of the 
Kettering District Council a few days since, a cheque for £127,880 was 
signed in payment of the purchase-money for the water-works, which, 
we believe, were to be taken over as from Saturday last. 

Gas-Works Extensions at Carnaryon.—An inquiry was held last 
Thursday at Carnarvon by Colonel Slacke, on behalf of the Local Govern- 
ment Board, into an application by the Corporation for power to borrow 
£2000 for extending the gas-works. There was no opposition. 

New Joint-Stock Companies.—The Witney Gas and Coke Company, 
Limited, has been registered with a capital of £5000, in £5 shares, to 
acquire the undertaking of the Witney Gas and Coke Company, and to 
carry on the business of a gas and other light and coke supply company 
in Witney, Oxfordshire, and elsewhere. The General Acetylene Syn- 
dicate, Limited, has been formed, with a.capital of £10,000 in £1 shares, 
to adopt an agreement with G. Maruti, and to acquire and work certain 
patents which are not described. 

Sales of Shares.—Messrs. Beaumont and Glover, of Wakefield, in- 
structed by the Normanton Gas Company, recently sold £2000 of ad- 
ditional capital of the Company under the powers of the Normenton Gas 
Act, 1878. The stock was put up in 20 lots of £100 each, and was sold 
at an average price of £163 10s. 6d. per lot. The capital will rank for a 
standard dividend of 7 per cent. per annum, subject to the sliding-scale. 
At the Royal White Horse Hotel, Otley, last Friday, Messrs. Dacre and 
Son sold thirteen original £20 shares in the Otley Gas Company for 
£50 15s. each. 

Water Supply for Leiston.—The Urban District Council of Leiston, 
in Suffolk, have applied to the Local Government Board for authority to 
borrow £1000 for carrying out a scheme of water supply. It is proposed 
to lay down mains, and purchase the water in bulk from Messrs. R. 
Garrett and Sons, Limited. The town is not within the area of any 
corporation or company, and the present supply is obtained from wells 
and stand-pipes. The new supply is to be drawn from a well 30 feet 
deep, and pumped into a covered tank capable of holding 8000 gallons. 
The firm are willing to charge only a nominal sum for the water. 


Incandescent Gas v. Electric Lighting at Port Elizabeth.—On 
the ozcasion of a concert recently given in the Feather Market at Port 
Elizabeth, the hall was lighted by incandescent burners of the latest 
chimneyless type; the installation being fitted up by the South African 
Lighting Association, under the superintendence of their Manager (Mr. 
W. Arnott).. The lighting was effected by clusters of two burners, with 
opal dome reflectors, each cluster giving a light of 420 candles with a 
consumption of 7 cubic feet of gas per burner per hour, or at the rate of 
309 candles per foot. The total amount of light in the hall was equal to 
upwards of 5000 candles. Thanks to the enterprise of the Association, 
those who attended the function had an opportunity of comparing the 
effect of gas lighting under the best conditions with electric lighting. 





The Parliamentary Expenses of the Rawtenstall Corporation.— 
Rochdale, Littleborough, and Todmorden have to pay a big bill for their 
fight on the water question twelve months ago; but their lot is not nearly 
so hard as that of the borough of Rawtenstall. The Rawtenstall Cor- 
poration spent £3000 in unsuccessfully opposing the Bury Water Bill last 
session ; and they have incurred a further expenditure of £7000 in pro- 
moting a Bill of their own this session. The Bill having been rejected, 
they are unable to spread the repayment of costs over a number of years, 
and must raise it at once, which means a rate of 2s. in the pound. 

Windsor Corporation Water Supply.—According to the report and 
balance-sheet drawn up by Messrs. Alfred Lass, Wood, and Co., the 
water undertaking of the Windsor Corporation is steadily and con- 
tinually prospering; and within a few years’ time—possibly two—the 
yearly receipts will be such that it will be no longer necessary to add to 
them from the borough funds in order to enable the debenture dividends 
to be paid. In 1892-3 no less than £1800 was advanced from the fund 
for this purpose, and the amount was increased in the following year to 
£1954. But in 1894-5 it dropped to £800 ; in 1895-6, it was £1000 ; the 
next year, £850; and in 1897-8; £660: This year it is much less. 

The St. Helens Water Supply.—The members of the St. Helens 
Corporation Water Committee last Thursday made their annual inspec- 
tion of the water-works.: They drove to Eccleston Hill pumping-station, 
the Brownedge softening works, Whiston, Knowsley, and Kirby pumping- 
stations, and also inspected the works at Melling, where. trial boreholes 
have been suscessfully made, and arrangements are. being carried out 
for building a fifth pumping-station, by means of which it is expected 
that the town will have such a supply as will prevent any possibility of 
awater famine. The pumping capacity of the present stations, exclusive 
of Collins Green, is about 34 million gallons per day; and when the 
works at Melling are completed, it is expected the pumping capacity will 
not be far short of 4 million gallons per day. 

Brixham Water Supply.—The report on the water supply of Brixham, 
to which reference was made in last week’s ‘‘ JouRNAL,” was, it appears, 
prepared jointly by Mr. Brereton and Mr. Codrington, of Westminster. 
It deals exhaustively with the difficulty in obtaining a supply in the high 
level. The Engineers point out that no water in appreciable quantity 
could be, or had been, found at a high altitude. At Redwell, where 
adits have been driven and shafts sunk to a considerable depth, the supply 
as gauged was only 2894 gallons, while the requirement is 125,000 gallons 
per day. ‘Then the ground here is not watertight, and the construction of 
a reservoir would probably be most expensive. At Lupton, where trials 
have also been made, the results are not more satisfactory. Geologically, 
the main difficulty lies in the fact that the district is formed into a 
peninsula by the waters of Torbay on the one side and the River Dart on 
the other; bringing the land to a narrow neck, and cutting it off from 
any considerable watershed. The only solution of the difficulty is to 
collect water in the Woodhuish Valley, some 50 to 100 feet above sea- 
level, and pump it over the crest of the hill to a small high-level reservoir. 
The low-level portion of the district would continue to be supplied from 
the present source at Ladywell, the high-level from the new reservoir. 
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The New Water-Works for Todmorden.—For their new water- 
works the Todmorden Corporation have secured about 170 acres of land 
at Howroyd and Gorpley, near Todmorden ; being the greater portion of 
the site comprised in the Local Act obtained last year. The negotiations 
were completed yesterday week; the price agreed upon being £5900. 
The remaining portion of the site is not of great extent. It is situated 
on Inchfield Moor and Common, and will be acquired forthwith. 


Paignton Water Supply.—A scheme for the improvement of the | 
water supply of Paignton has been prepared by Mr. Vanstone, who 
formerly filled the position of Surveyor to the District Council. The 
present supply is obtained from springs in the vicinity of the town, but, 
owing to the growth of population, it is necessary to supplement this ; 
and Mr. Vanstone proposes that Paignton, like many other towns in | 
Devon, shall go to Dartmoor. The main idea of the scheme is to convey | 
the water in a sufficiently large main to a hill overlooking Paignton, and 
to erect a distribution reservoir there. This would be at an altitude 
sufficient to afford a supply to the houses in the highest parts of Paignton. 
A number of members of the District Council recently visited the pro- 
posed source of supply, and were convinced that the water would be 
satisfactory both in quality and quantity. It is thought that it will 
not be necessary for the present to build a storage reservoir on Dart- 
moor. The estimated cost of the undertaking is £40,000. 





Messrs. S. Cutler and Sons, of Millwall, have issued a revised catalogue 
of their carburetted water-gas plant, with reproductions of photographs 
of installations carried out by the firm, plans of plant, and other par- 
ticulars of interest to those contemplating the introduction of this 
system of gas manufacture. 


| 
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Messrs. G. Pettigrew and Co., of Middlesbrough, have received from 
the Kildwick Parish Gas Company, Limited, an order to erect complete 
their newest type of sulphate of ammonia plant. ; 

The duplicate fitting and turning shops, equipped with heavy hydraulic 
machinery, and the adjoining new foundry, built at Smethwick by the 
New Conveyor Company, Limited, are now in full operation; and Mr. 
Gilbert Little, the Chairman and Managing-Director, is arranging to 
construct similar works in America, for the manufacture of automatic 
machinery for gas-works, collieries, and general mills and factories. 

Messrs. R. Dempster and Sons, Limited, of Elland, have in hand new 
It consists of six 20-feet 
boxes carried on staging formed of cast-iron pillars and steel joists, and 
covered in with an iron roof, together with oxide and lime hoists, &c. 
The work is being carried out in accordance with plans prepared by, and 
under the supervision of, the Company’s Consulting Engineer, Mr. Robert 
Porter, of Elland. 

By an announcement which appears elsewhere, it will be seen that the 
North Warwickshire Water Company are issuing at par 3000 ordinary 
shares of £10 each (ranking for dividend up to 10 per cent.) ; being part 
of the capital authorized by the North Warwickshire Water Act of last 
session. The Company’s area of supply comprises eight parishes in the 


| county of Warwick, has a rateable value of more than £50,000, and a 
| population of 17,000, which is rapidly increasing. The works were 
| opened on the 10th inst., as notified in the “ JournaL” on the following 
| Tuesday; and out of the applications received for domestic and trade 


supplies, a large proportion have already been accepted, and the connec- 
tions made. The subscription list opened yesterday, and will close on or 
before Friday next. 
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PATENTS FOR INVENTIONS. 
Messrs. J. C. CHAPMAN & CO., Chartered 
Patent Agents, ADVIS# ON ALL MATTERS CON- 
NECTED WITH ABOVE, 
Information and Handbook on application, 
70, CHancery Lanz, Lonpon, W.C, 





AS CARBON Wanted, not less than 
4-Ton Loads. 
Apply to the Brimineton Oarzon Company, Sowerby 
Bridge, Yorxs, 





IMPORTANT. 


REPAIR your old Retorts with Patent 
STICKFAST FIRE CEMENT. Unequalled for 
Repairing Inolines. Estimates for all kinds of Retort- 
Settings. 
Write Crowrusr, Retort Setter, and Sole Maker of 
Stickfast Fire Cement, Manor Street, HUDDERSFIELD. 





SEASON 1899, 
ALE’S OXIDE OF IRON, of finest 


Quality. Summer delivery specially recommended 
for efticiency and economy. 
FIRE CEMENT, PAINT, and CHEMICALS. 
120 and 121, NewGaTe Street, Lonpon, E.C. 


ADLER & CO., Ltd., Middlesbrough, 


Tar Distillers and Tar Colour Manufacturers. 
BENZOL specially prepared for Gas Enrichment free 
from Sulphur. Pure Hydrated OXIDE OF IRON for 
Purifying Gas either for Sale or Lent on Hire. Always 
Buyers of GAS TAR and AMMONIACAL LIQUOR. 


CANNEL, COAL, ETC. 
OHN ROMANS & SON, EDINBURGH, 


Gas Engineers, supply all the most approved 
SCOTTISH CANNELS; also FIRE-CLAY GOODS, 
CAST-IRON PIPES, and other APPARATUS for 
GAS and WATER WORKS. 

Prices, &c., will be forwarded on application to 
No. 80, St. ANDREW SQuARE, EDINBURGH, Sc 
Newton GRranos, NEWBATTLE, pont i 


BENZOL, specially made for the Enrich- 


ment of Gas. 














ELLISON AND MITCHELL, Limir=zp, Kilnhurst, near 
RoTHERHAM. 


RON OXIDE (Bog Ore), best quality, 
for the Purification of Gas, containing up to 85 per 
cent. Hydrated Oxide of Iron, and alsorbing while 
being used a high percentage of Blue. 
8. BowLey AND Son, Wellington Works, Battersea 
Bridge, Lonpon, 8.W. 


ULPHURIC ACID for Sale. 


BROTHERTON AND Co., Chemical Manufacturers, 
Works: Birmineuam, Leeps, and WAKEFIELD. 


PRACTICAL RETORT SETTER. 
(FORGE NUTTALL, 32, Havelock 


Road, Saltley, Birmingham. 
Regenerator or other Furnaces erected to Engineers’ 
own Designs. Best Work Guaranteed. Please write 
for Estimates. 


SULPHATE OF AMMONIA SATURATOBS. 
OSEPH TAYLOR & CO., Chemical 


_ Plumbers, &c., and Makers of every description of 
Solid Plate Lead and Timber Cased Saturators, &c.. 
CENTRAL PLumBING Works, Town Square 
Botton, Special attention to Repairs. 

Before placing Orders, please write for Estimate, 

Telegraphic Address; “ SaturatTors, BoLton.” 
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Gs TAR wanted. 


BroTHERTON AND Oo., Tar Distillers. 
Works: Birnuincuam, LEEps, and WAKEFIELD. 


SHEFFIELD CHEMICAL COMPANY, LIMITED. 


BULERS of Spent Oxide. Sellers of 
OXIDE OF IRON and SULPHURIC ACID. 


(;45 Engineer and Manager, 25 Years’ 
Experience, open to engagement to REPRESENT 
FIRM doing business with Gas Companies. 

Address No. 8293, care of Mr. King, 11, Bolt Court, 
FLEET STREET, H.C. 


SITUATION required by Gas-Works 
ASSISTANT who holds First-class Certificate 
for Gas Manufacture, and has good knowledge of 
Chemistry and Drawing. Nominal Salary to gain 
further experience, 
Address No, 3283, care of Mr. King, 11, Bolt Court, 
Fieet Street, E.C, 


WANTED, by a Young Man, a Situa- 
tion on Gas-Works as ASSISTANT. Five 
Years with well-known Gas Engineers. Understands 
testing for Illuminating Power and Impurities, and 
general routine of Gas-Works. 

Address No. 8297, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


ANTED, First-class Gas-Fitters. 
Well up in Compo. and Iron, to work under 
the Dublin Gas Company. 
Apply, stating Experience and Salary, to RicHMonD 
AnD Co., Hawkins Street, Dustin. 


TD BAUGHTSMAN wanted; well up in 


Iron Roofing, Structural Work, and Gas-Works 

Plant. Must be able to calculate Strains in Structures. 

Apply, stating Age and Salary required, to Henry 
BALFouR AND Co., Limited, Leven, FirEsHIRE. 


WANTED, an experienced Draughts- 
MAN, accustomed to General Engineering ani 
Constructional Ironwork details. 
Apply, stating Age, Experience, and Salary, to 
W.G.I. Company, Albion Iron-Works, Miles Platting, 
MANCHESTER. 


WANTED, a thoroughly experienced 


Man to look after Engines, Exhausters, and 
Pressure Registers. 
cApply by letter, stating Age, Experience, and Wages 
required, with References, to No. 3295, care of Mr. King, 
11, Bolt Court, FLezr Street, E.C. 


WANTED at once, a first-class Draughts- 


man, well up in Designing and Estimating 
Gasholders and Modern Gas Plant of all descriptions. 
Address, with copies of recent Testimonials, stating 
Age, Salary required, &c., C. & W. WALKER, LIMITED, 
Donnington, near Newport, SHROPSHIRE. 


GMART Young Man wanted for Office, 


used to Gas Companies’ Work, quick at Figures, 
and Trustworthy. Wages to commence, 25s. per week, 
Applications by the 8rd prox. to the Chairman. 
Gero. STEVENSON, 
Secretary. 


























Gas Offices, Long Eaton. 





ANTED, Head Foreman in a Works 


* manufacturing Gasholders, Steel Tanks, Steel 
Mains, and general Constructional Ironwork. Must 
be reliable Six o'clock Man, Strong, Active, a good 
Manager of Men, and Organizer of Work, with a 
knowledge of Costs. Salary £250. 

Apply, by letter, stating Age, Training, and Experi- 
ence, to No. 3296, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 





CITY OF BIRMINGHAM, 
(Gas DEPARTMENT.) 


APPLICATIONS for employment will 
be received from first-class JOURNEYMEN 
GAS-FITTERS, well used to fixing Compo. and Iron 
Pipe, Stoves, and Meters. 

Send Age, Experience, and copies of References, to 
Firtincs SUPERINTENDENT, Gas Department, Bir- 
MINGHAM. 


ANTED, at once, on a Gas-Works 


near London, a_ First-Class experienced 
DRAUGHTSMAN, accustomed to Gas-Works Plant, 
and capable of estimating quantities. 

Applications, giving full Particulars as to Age, 
Experience, and Salary required, with copies of Testi- 
monials, to be sent not later than Monday, July 8 prox., 
to No. 3294, care of Mr. King, 11, Bolt Court, FLEET 
Street, E.C, 








CLACTON URBAN DISTRICT COUNCIL, 





MANAGER OF GAS AND WATER WORKS. 


THE above Council require the services 
of a competent Man to undertake the MANAGE- 
MENT of their Gas and Water Works. 

The Salary offered is £200. 

Applications, endorsed “‘ Manager of Gas and Water 
Works,” stating Age, previous Experience, and with 
copies of three recent Testimonials, to be sent to the 
undersigned, Clerk to the Urban District Council, not 
later than Wednesday, the 12th of July next. 

Geo. T. Lewis, . 
rk, 

Town Hall Buildings, 7 
Clacton-on-Sea, June £2, 1899, 


HEXHAM GAS COMPANY, 
WV ORKING Foreman Wanted. Must 


be a good Carbonizer, and Main and Service 
Layer. Wages, 80s. per week, with House free. 
Applications, with not more than three recent 
Testimonials, to be forwarded to the undersigned, not 
later than the 30th inst. 
Hersert LEEs, 
Engineer and Secretary. 
Gas-Works, Hexham, 
June 14, 1899. 


RUTHIN GAS COMPANY. 
ANTED, by the Ruthin Gas Com- 


pany, a steady practical man as WORKING 
MANAGER. Must be a good Carbonizer, used to 
Engine and Exhauster, and able to take Indices of 
Meters. Assistance provided. Wages 30s. a week, 
with House and Garden, and Coal and Gas. Annual 
Make, about 6 millions. 

Applications (stating Age and number in family), 
with References and Testimonials as to Ability and 
Character, to be sent to Mr. Davip Jongs, Secretary, 
Gas Company, Ruthin, North WaAtEs, by Saturday, 
the Ist day of July next. 








SHEFFIELD UNITED GASLIGHT COMPANY, 





GAS ENGINEER. 
MuE Directors of the above Company 


require the services of an experienced practical 
ENGINEER. 

Applicants must have a thorough knowledge of the 
Manufacture, Purification, and Distribution of Gas; 
have had experience of Stoking Machinery and Re- 
generative Firing ; be able to prepare Plans and con- 
struct New Works; also understand the Making of 
Sulphuric Acid and Sulphate of Ammonia, and the 
erection of Plant in connection therewith. 

The successful Candidate will be required to devote 
the whole of his time to the duties of the Office. 

Applications, marked “ Engineer,” stating Qualifica- 
tions, Age, if Married, and Salary required, to be de- 
livered not later than Thursday, July 6, addressed to 
Sir Fredk. T. Mappin, Bart., M.P., the Chairman of the 
Company. 

Testimonials not to be sent in the first instance, nor 
till asked for. 

By order, 
Hansury THoMAs, 
General Manager and Secretary. 
Gas Company’s Offices, Commercial Street, 
Sheffield, June 12, 1899. 


WANTED, Gas Liquor. 





CarRDIFF ALKALI Company, LIMITED, CARDIFF, 





HAT OFFERS for 20 Volumes of 
the “JOURNAL OF GAS LIGHTING, 
WATER SUPPLY, &c.” bound in} Publisher’s 
Covers and Gold Lettered, complete, also Eleven 
unbound Volumes. 
J. T. Roppa, EASTBOURNE. 





FIELD’S ANALYSIS. 
ECOND-HAND Copies of the above- 


named “ Analysis” for the Years 1869 to 1881, 1886, 
188), 1891, 1893, 1894, and 1895, FOR SALE. Price for the 
set, £4 4s. ; or offers may be made for single copies. 

Apply to No. 8292, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


GAs PLANT for Sale—I can always offer 

NEW and SECOND-HAND GAS APPARATUS: 
including Retorts and Fittings, Condensers, Exhausters 
Scrubbers, Washers, Purifiers, Gasholders, Tanks, 
Valves, Connections, &c. Also a few COMPLETE 
WORKS. Compare Prices and Particulars before 
ordering elsewhere. 

J. F. BLakELEy, Gas Engineer, Thornhill, Dewspury. 


Por SALE, in good condition (replaced 


by larger)—Set of Three PURIFIERS, each 
6 feet square, with 6-inch Centre-Valve, Connections, 
Traveller, &c., all complete. One GASHOLDER, 
80 feet diameter, 12 feet high, with Guide-Framing, 
6-inch Connections, &c. 
Address N. H. Humpurys, Gas Engineer, SALIsBuRY. 


Por SALE, cheap to clear— 

TOWER SCRUBBER, Walker’s, 5 ft. by 40 ft. 
STATION METER, 8-inch, complete and perfect. 
EXHAUSTER and ENGINE, combined, Waller’s, 

9-inch Valves, Governors, &c., complete. 
GASHOLDER, 385 ft. by 14 ft. deep. 
years old. 
If sold this month will accept any reasonable offer, 
J. FirtH BLAKELEY & Co., Thornhill, bewspury. 


Por SALE, cheap— 
Two PURIFIERS, 8 ft. square by 4 ft. deep. 
Two 9 5 ft. 9 4 ft 
One o 5 ft. ” Bit. ,, 
— EXHAUSTER, 20,000 Cubic Feet per hour. 
wo ’ ’ ) 
Also CONDENSERS, SCRUBBERS, WASHERS, 
GASHOLDERS and TANKS, VALVES, &c., &c. 
Apply to Sami. WHILE AND Son, 60, Queen Victoria 
Street, Lonpon, E.C., 
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HE Wolverhampton Gas Company have 

FOR SALE, at their Horsley Fields Works, the 
following SECOND-HAND PLANT comprising: 
Retort-Fittings, Two Exhausters, Two Steam-Engines, 
'’ wo Boilers, Two Sets of Vertical Cast-Iron Condensers, 
Two Scrubbers about 25 ft. by 7 ft., Station Meter, 
Governor, Cast-Iron Tanks, Weighing-Machine, Roof 
Principals, &c. 

The above can be seen by appointment. 

For further Particulars apply to the ManaGer, Gas 


For SALE—One Station Meter, by 
J. & J. Braddock, complete with 6-inch Valves 

and Bye-Pass, quite equal to new. 

One GOVERNOR, with 17-inch Inlet and Outlet Pipes, 

and Bye-Pass. Also by Braddock. 

One Patent CENTRE-VALVE, with 6-inch Con- 

nections, by C. & W. Walker. 

20 Cast-Iron RETORT MOUTHPIECES, oval, 21 in. 

by 15in., fitted with Lids, Screws, and Cross-Bars. 

A quantity of 6-inch and 8-inch VALVES. 

Apply to H. I. Wiuttams & Co., Kidsgrove, Srar- 

FORDSHIRE, 








FOR SALE, 


aE Directors of the Staines and Egham 
Gas Company have FOR SALE a 10-inch HORI- 
ZONTAL CONDENSER, a LIVESEY WASHER, and 
a GOOD’S WASHER—the whole complete, with 10-inch 
Connections, Valves, &c. They are capable of dealing 
with 500,000 cubic feet of Gas in 24 hours, All in good 
condition, and can be removed at once. The whole 
to be taken down and carted from the Company's 
Works by the Purchaser. 
Tenders for the whole as they stand to be sent to 
the undersigned. 
Tuomas WEBB, 
Manager. 


ECOND-HAND Gas Plant for Sale— 


One Holmes Patent SCRUBBER- WASHER, 
5 ft. 6 in. diameter by 21 ft. long. 
~— BATTERY CONDENSER, 12 ft. by 12 ft. 


y 2 ft. 

One HYDRAULIC MAIN, four lengths, each 

11 ft. by 20 ft. by 18 in. 
44 Q-shaped RETORT MOUTHPIECES, 24 in. 
by 184 in., Tangye’s, Self-Acting Lids, Mal. Iron 
BENCH BINDERS, &c. 

Address Cuarkson AND Becxitr, Maryhill Engine 
Works, Maryhill, Guascow. 


OR SALE—Two Purifiers, each 25 feet 

square by 5 ft. 6 in. deep inside, with Grid 
Bearers and Standards (no Grids). 

Two 18-inch Centre Port BYE-PASS VALVES 
and CONNECTIONS. 

Two WROUGHT COVERS in pieces, fitted with 
Cramps, Air-Valves, and Test-Taps. 

GOLIATH TRAVELLER for Lifting Covers, with 
Travelling Wheels, Wrought-Iron Lattice 
Girders and Lifting Gear, and two lines of Steel 
Rails for same to run upon. 

Have been in use only a short time, and recently 
removed from a Gas-Works. 

Apply to Newton, CHAMBERS, AND Co., LIMITED, 
Thorncliffe Iron-Works, near SHEFFIELD. 


AS Plant for Sale. 


No reasonable 
offer refused :— 

HYDRAULIC MAINS, MOUTHPIECES, 
(Self Sealers). Also 

Four Wrought Iron Annular Condensers. 

Six-inch PIPE CONDENSERS. 

TOWER SCRUBBER, 3 ft. by 12 ft., Tank Tippler, 
&c., complete. 

TOWER SCRUBBER, 6 ft. 6 in. by 12 ft., complete. 

TOWER SCRUBBER, 5 ft. by 25 ft., or 40 ft., 
complete. 

ENGINES and EXHAUSTERS, 5000 to 30,000 
feet per hour. 

PURIFIERS, Several sizes and sets complete. 

STATION METER, 8000 cubic feet per hour com- 


plete. 
Six-inch STATION GOVERNOR, complete. 
GASHOLDERS, one 85 ft. by 14 ft. counterbalanced. 
Six Years. 
All guaranteed good order and condition. 
J. FirtH BuaKeLey & Co., Thornhill, Dewssury, 


GAS COAL, 
HE Directors of the Leyland and 


Farington Gas Company are prepared to receive 
TENDERS for their supply of COALS for the next 
Twelve Months. Quantity used, about 2200 Tons of 
Coal and 500 Tons of Cannel. 

Tenders, endorsed “Gas Coal,” to be in by Monday, 
the 24th of July. 
No Special Forms issued. 











&e, 





CHARLES ELLIOTT. 
Leyland, Lancs., 
June 21, 1899. 


TAR AND AMMONIACAL LIQUOR. 
THE Directors of the Leyland and 


Farington Gas Company are prepared to receive 
TENDERS for the surplus TAR and LIQUOR pro- 
duced at their Works during the next Twelve Months 
(quantity made about 170 Tons of Tar and 500 Tons of 
Liquor), delivered free on rails in Contractor’s Tanks. 

Tenders, endorsed “Tar and Liquor,” to be in by 
Monday, the 24th of July. 


Leyland, Lancs., 
June 21, 1899. 


URBAN DISTRICT COUNCIL OF HAVERHILL, 


TENDERS FOR COAL, 


HE Council invite Tenders for the 
supply of 1000 Tons of the best screened 
SILKSTONE GAS COAL, to be delivered free at 
Haverhill Station during the period of One Year from 
the 1st day of August next. 

Delivery will be taken from time to time as the 
Manager shall require the same. 

The Council reserve the right to divide the Contract 
into two of 500 Tons each. i 

The person whose Tender is accepted will be 
required to enter into the usual Contract for due 
performance thereof. 

Tenders, in sealed envelopes, endorsed Tender for 
Coal,” should be addressed and sent to me, the under- 
signed, not later than the 10th of July next. 

By order, 
Sipsey H. Gran, 





CuHartzrs ELLIiort. 














Company, WoLVERHAMPTON, 





Clerk to the Council. 
Haverhill, June 20, 1899, 














June 27, 1899-] 


TENDERS FOR TAR. 
THE Directors of the Clayton, Allerton, 


and Thornton Gas Company are prepared to 
receive TENDERS for the purchase of the COAL 
TAR produced at these Works during a period of 
Twelve Months from the lst day of July, 1899, to the 
80th of June, 1900. 
Quantity, about 400 Tons. 
he Tar will have to be removed daily from the 
1st of October to the end of April. 

Sealed Tenders, endorsed “Tender for Tar,” 
addressed to the Chairman at the Gas-Works, and to 
be delivered at or before Noon, on Monday, the 
10th day of July, 1899. 

The Directors do not pledge themselves to accept the 
highest or any Tender. 

By order, 
JoHN NIVEN, 
Secretary and Manager. 

Gas-Works, Clayton, near Bradford, 
June 13, 1899. 





TO SULPHURIC ACID MAKERS, 
THE Directors of the Clayton, Allerton, 


and Thornton Gas Company are prepared to 
receive TENDERS for the supply from the Ist of July, 
1899, to the 30th of June, 1900, or for a longer period, 
of 60 to 80 Tons per year (more or less) of SULPHURIC 
ACID for Sulphate of Ammonia Making. Made from 
Brimstone or Spent Oxide (not from Pyrites), and to 
Twaddel 146 to 148 at €0° Fahr. 

The said Acid to be delivered into Storage Tank at 
the Company’s Works. 

Sealed Tenders, endorsed “Tender for Acid,” to be 
addressed to the Chaiiman at the Gas-Works, and to 
be delivered at or before Noon, on Monday, the 
10th day of July, 1899. 

The Directors do not pledge themselves to accept the 
lowest or any Tender. 

By order, 
JOHN NIVEN, 
Secretary and Manager. 

Gas-Works, Clayton, near Bradford, 

June 13, 1899. 





URBAN DISTRICT COUNCIL OF SMETHWICK, 





PAINTING GASHOLDERS, &c. 


ue Gas Committee invite Tenders 


for painting GASHOLDERS and other IRON- 
WORK at the Gas-Works in accordance with the 
Specification which may be seen on application to 
Mr. B. W. Smith, at the Gas-Works, Rabone Lane. 

The Contractor will be required to pay the Standard 
Rate of Wages recognized in the district. 

Sealed Tenders, endorsed “Tender for Painting,” 
addressed to the Chairman of the Gas Committee, to 
be delivered to the undersigned not later than the 
lth of July next. 

By order, 
W. J. SturGeEs, 


Secretary. 
Gas Office: Town Hall, Smethwick, 
June 22, 1899, 





BOROUGH OF BEVERLEY, 


TENDERS FOR COAL. 


HE Gas Committee are desirous to 
receive TENDERS for the supply of COAL for a 
period of Twelve Months from the Ist of October next, 
to be delivered as from time to time directed by, and 
at the expense of, the Contractors f.o.b. at Keadby, or 
at the Pits, cr at the Railway Station, Beverley, 
according to the terms of Contract. The Coal to be of 
the Best Kind, well Screened, free from Sulphur, Bats, 
Bind, Refuse, and Dirt, and to be weighed (21 ewt. to 
the Ton) upon the Corporation Machine. Payments 
will be made monthly so long as the Contract shall be 
duly fulfilled. , 
‘he Corporation do not bind themselves to accept 
the lowest or any Tender. 


Further Information may be obtained of the Gas. 


Manager, Mr. James Gibson, at the Gas-Works, 
Beverley ; and Tenders, endorsed ‘‘ Tenders for Coal,’ 
must be delivered at my Office not later than Wednes- 
day, the 28th of June, 1899, 
By order, 
J. Witu1s MILLs, 
; Town Clerk, 
Guildhall, Beverley, 
June 13, 1899. 





EDINBURGH AND LEITH CORPORATIONS’ 
GAS COMMISSIONERS, 





GASHOLDER AND FRAMING. 


HE Commissioners are prepared to 
rettive TENDERS from Structural Engineers, 
for the construction of a FOUR-LIFT TELESCOPIC 
GASHOLDER, 250 feet in diameter by 189 feet deep, 
together with External Guide-Framing, &c., &c., 
complete. 

Specifications and Form of Tender, together with a 
set of copies of eleven Detailed Dcawir gs, can be ob- 
tained on application to the Chief Engineer, Mr. W. R. 
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GAINSBOROUGH GAS COMPANY. 
HE Directors of the above Company 


invite TENDERS for the supply of 7000 Tons 
of screened GAS NUTS, delivered at Great Central 
Railway Station, during the Year from July 1, 1899, to 
June 380, 1900. 
Tenders, endorsed “ Tender for Coal,” to be sent to 
me not later than Tuesday, July 4. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
Francis A. GAMBLE, 
Secretary. 
Gas Offices, Gainsborough, 
June 21, 1899. 





TENDERS FOR COAL. 
HE Directors of the Hoiyhead and 


North Wa‘es Gas and Water Corporation, 
Limited, are prepared to receive TENDERS for the 
supply and delivery of COALS to their various Works 
for the ensuing Year. 

Full Particulars and Forms of Tender may be had 
on application to the undersigned, to whom sealed 
Tenders, endorsed “ Tender for Coal,” must be sent 
not later than Twelve noon, Thursday, July 6, 1€99. 

GrorGE E. SAvILLE, 
Engineer and General Manager. 

Conway Road, Penmaenmawr, 

June 17, 1899. 


CORPORATION OF EAST RETFORD GAS 
UNDERTAKING. 


HE Gas Committee invite Tenders for 
the purchase of their surplus TAR and AM- 
MONIACAL LIQUOR to be produced at their Works 
during the next ‘I'welve Months ending June 380, 1900, 
Sealed Tenders, endorsed “ Tender for Residuals,” 
to be sent in to the Chairman of the Gas Committee on 
or before July 1 next. 
Further Particulars from the undersigned. 
J. B. Fenwick, 


; Engineer and Manager. 
Gas and Water Offices, 
Retford, June 15, 1899, 





SOUTH SHIELDS GAS COMPANY, 





TO METER MANUFACTURERS. 


HE Directors of the South Shields 


Gas Company invite TENDERS for the supply 
of DRY GAS-METERS required during the Year 
ending the 30th of June, 1900. 

The Meters must be of the best quality, stamped, 
and delivered at the Gas-Works, carriage paid. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Form of Contract and further Particulars may be 
had on application. 

Sealed Tenders, marked “Tenders for Meters,” to 
be delivered to the undersigned not later than Friday, 
the 30th of June next, 

J. H. Penney, 
Secretary. 

Gas Offices: Chapter Row, 

f£outh Shields, June 16, 1899. 





CARDIFF GASLIGHT AND COKE COMPANY, 


TENDERS FOR COALS, 


HE Directors of the above Company 

are prepared to receive TENDERS for a supply 

of 79,000 Tons of Best Well-Screened large GAS 

COALS, to be delivered between August, 1899, and the 

80th of June, 1900, in monthly quantities in accordance 
with the Specification. 

Parties tendering may do so for the whole quantity, 
or for quantities of from 5000 Tons upwards. 

Forms of Tender and Specification of monthly de- 
liveries may be obtained on application to the Engineer 
and Manager, Mr. H. Morley, M.Inst.C.E. 

Sealed Tenders to be sent to the undersigned not 
later than Ten a.m. Thursday, the 6th day of July 
next, addressed to the Chairman of the Company, 
endorsed ** Tender for Coal.” 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right to apportion the whole quantity as they may 
think fit. 

By order, 
GrorGE CLARRY, 
Secretary. 
Gas Offices, Cardiff, 
May 31, 1899. 


GLOUCESTER GASLIGHT COMPANY. 








TENDERS FOR GAS COAL. 
HE Directors of the above Company 


invite TENDERS for the supply of about 25,000 
Tons of GAS COAL for One Year from the Ist day of 
July next, in such monthly quantities as may be re- 
quired by the Company. 

Tenders to state the price delivered at the Midland 
Railway Wharf, High Orchard, or the Great Western 
Railway Wharf, Llanthony, Gloucester; or if sent (as 
preferred) by Water, the price f.o.b., and also the price 
delivered at the Gas Company’s Wharf on the 
Gl ter and Berkeley Canal. 





Herring, Gas-Works, Edinburgh, upon the deposit of 
£10, which sum will be returned on receipt of a bond- 
Jide Tender, and the return of the Drawings and Speci- 
fication. 

Tenders upon the Form provided, undetached from 
the Specification, are to be delivered to the under- 
signed on or before the 22nd day of July next, endorsed 
« ace for Aug cageranenn 

rawings e returned to the Engineer on or before 
the 20th day of July. - 
he Commissioners do not bind themselves to accept 
the lowest or any offer. 
By order, 
James M'‘G, Jack, 
Cc 


25 Waterloo Place, Edinburgh, 
June 9, 1899, 


lerk. 





Further Particulars and Forms of Tender may be ob- 
tained of the Company’s Engineer, Mr. R. Morland. 

Sealed Tenders, endorsed “ Tender for Coal,” speci- 
fying the description and quality of the Coal, to be ad- 
dressed to the Chairman, Gas Offices, Eastgate Street, 
Gloucester, and delivered not later than the 8rd day 
of July next, 

The Directors reserve to themselves the right to 
accept the whole or any portion of any quantity 
offered, and do not bind themselves to accept the 
lowest or any Tender, 

By order, 
WitumM E. Virson, 
Secretary. 
Gas Offices, Gloucester, 
June 1, 1899, ‘ 
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SETTLE GAS COMPANY. 
MP ENDERS are invited for the supply, 


delivery, and erection of a DOUBLE-LIFT 
GASHOLDER,. 
Drawings and Specification may be seen ai my 
Offices on the 6th of July. 
Endorsed Tenders to be in possession of the 
Chairman of the Gas Company, Settle, not later than 
the Morning of the 10%h of July. 


Sunbridge Chambers, Bradford, 
June 22, 1899, 


JoHN WAUGH. 





RADCLIFFE & PILKINGTON GAS COMPANY. 





TENDERS FOR COAL AND CANNEL. 
HE Directors of the Radcliffe and 


Pilkington Gas Company invite TENDERS for 

about 12,000 Tons of GAS COAL and CANNEL. 

Particulars may be obtained from the undersigned to 
whom Tenders, properly endorsed, must be delivered on 
or before Friday, the 30th of June. 

JAMES BRADDOCK, 
Manager and Secretary. 
Gas Offices, Radcliffe, 


June 12, 1899. 





HE Directors of the Airedale Gas 
Company invite TENDERS for th2 purchase 
of the surplus TAR and AMMONIACAL LIQUOR to 
be produced at their Works during the Year ending 
June 30, 190). ; 

Estimated Quantity of Tar, 220 Tons, and Liquor 
400 Tons. 

The Directors do not bind themselves to accept the 
highest or any Tender. 

Sealed and endorsed Tenders, for either One or Two 
Years, to be received on or before July 4, 1899, by the 
undersigned. 

EpwIN THORNTON, 
Secretary. 

Gas Offices, Idle, near Bradford, 

June 21, 1899. 


BARNOLDSWICK URBAN DISTRICT COUNCIL. 


(Gas DEPARTMENT.) 


PuE Council are prepared to receive 
TENDERS for the supply of 1700 Tons of best 
screened GAS COAL, to be de ivered at Barnoldswick 
Station during the Year ending July 31, 1900. ‘ 
The Council reserve the right of purchasing the whole 
or part of the quantity named. 

Tenders to be sent in not later than Wednesday, 
July 5, 1899, addressed to the Chairman of the Gas 
Committee, and endorsed “ Tender for Gas Coal.” 

The Council do not bind themselves to accept the 
lowest or any Tender. 

D, E. GARLICK, 


Manager. 
Gas Offices, Barnoldswick, 
June 22, 1899. 





THE GASLIGHT AND COKE COMPANY. 


NOrtce is Hereby Given, that the 
TRANSFER BOOKS of this Company, so far 
as they relate to the CAPITAL STOCKS, WILL BE 
CLOSED at Four o’clock p.m., on Tuesday, the 
4th day of July next, and WILL BE RE-OPENED’ 
immediately after the Half-Yearly General Mecting 
of the Company, to be held on the 4th day of August 
next, 
By order, 
JoHN WILLIAM FIELD, 
Secretary and General Manager. 
Chief Office: Horseferry Road, 
Westminster, S.W., June 23, 1899. 





SANDELL’S 


fas Companies’ Account Books. 


The Gas Companies’ Expenditure Journal. 


With Printed Headings and Analyzing Guide, for 
keeping the Expenditure of Gas Companies upon the 
easiest and most correct method, and in accordance 
with the provisions of the Gas-Works Clauses Act of 
1871. Size: 163 in. by 174 in. [ 

"Price: Half-bound, Cloth Sides, Two Quires, 36s. ; 

Three Quires, 45s. 
This Book and its predecessor (on the same principle, 
have been in use since 1867. 





The Gas Companies’ Rental-Book. 


A companion Book to above, with Printed Headings 
and Illustration, for keeping the Consumers’ Accounts 
with Gas Companies on labour-saving principles. Com- 
pact and Precise. A boon to Secretaries, Accountants, 
and Auditors. 

Size and Price as above, 

Consumers’ Names are only written once in every 

two years by this system. 


The Analyzed Wages Book. 


Compiled for use in conjunction with the above Ex: 
penditure Journal, with Printed Headings, and adapted 
to the form for making up the Annual Accounts under 
the provisions of the Gas-Works Clauses Act, 1871. 
Size: 15 in. by 103 in. 


Price: Half-bound, Cloth Sides, Two Quires, lis, 





Lonpon: 
WALTER KING, 11, Bolt Court, Fuzxr Street, E.C, 
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THE NORTH WARWICKSHIRE WATER CO. 


Incorporated by the North Warwickshire Water Act, 1898. 





Issue at Par of SOOO ORDINARY SHARES OF £10 EACH 


(Ranking for Dividend up to Ten per Cent.) 


PAYMENTS: On Application, 20 per cent. ; One Month after Allotment, 20 per cent.; and the Balance in calls of not 
exceeding 20 per cent., at Intervals of not less than Two Months, 


THE LIABILITY ON THE SHARES 


IS LIMITED. 


The usual Borrowing Powers are limited by Section II. to one-fourth of the Capital fully paid up. 





Bankers: 


LLOYDS BANK, COVENTRY. 





The List will OPEN on MONDAY, June 26th, and will CLOSE on or before FRIDAY, June 30th, 1899. 





Th? D'r:ctors give notice that they are prepared to receive appli- 
Caiions at par for 3000 Ordinary Shares of £10 each, ranking 
for Dividend up to 10 per cent., being part of the Company's 
authorized Capital under Section 9 of the North Warwickshire Water 
Act, 1898. : 

The Company’s works were officially opened by the Chairman of 
the Foleshill Rural District Council on the roth inst. (a report of the 
proceedings accompanies the prospectus). 

The preamble of the Bill states : « Whereas there is no proper or adequate 
supply of water to the parish of Foleshill and adjacent parishes and 
places in the county of Warwick.” 

Under Section 5: “The limits of this Act for the supply of water shall be 
the parishes of Foleshill, Exhall, Sowe, Wyken, Stoke, Binley, 
Keresley, and Corley all in the county of Warwick.” i 

The application for the Company’s Act received the unanimous sup- 

rt of the Foleshill Rural District Council and other Local Authorities 
in the district, passing both Houses of Parliament as an unopposed 
Bill. The Company’s area of supply, which is an important 
one, has a population of upwards of 17,000, with a rateable 
value of over £50,000; the population has increased more 
than 23 per cent. since the census of 1891, and is now advanc- 
ing at an even more rapid rate. A part of the district 
being very urgently in want of a proper water supply, the 
following Clause was inserted in the Company's Act of 
Parliament :— 

“If at any time after the expiration of eighteen months a3 segards 
the roads, streets, and areas respectively, coloured pink upon the 
plan and of three years as regards the remainder of the area within 
the limits of supply from the commencement of this Act, the Company 
are not furnishing, or prepared on demand to furnish, a sufficient and 
constant supply of water in accordance with the provisions of this 
Act, the Local Authority of the district in which such roads, streets, 
and areas are respectively situate may provide a supply in the whole 
or any part of their district within the limits of supply in accordance 
with the provisions of the Public Health Act, 1875, or any company, 
body, or person may apply for an Act of Parliament or Provisional 
Order for the purpose of supplying water in any part of such district 
not sufficiently supplied by the Company as if in either case there 
were no Company authorized by this Act to supply water therein.” 

A contract. dated 24th of February, 1899, was entered into by the 
Company for the construction of works, and under this contract 
upwards of 12 miles of trunk and distributory mains have 
been laid, and water is now being supplied ; the remainder of 
the work is being rapidly proceeded with. Applications have 
already been received for upwards ofeight hundred domestic 
and trade supplies, and of these more than six hundred have 
already been connected tothe mains. Further applications 
are being received daily. 

Under Section 7: Power is given to the Corporation of Coventry 
should the boundary of the City be so altered as to include 
any portion of the Parishes of Foleshill and Stoke to purchase 
that part of its undertaking in accordance with the pro- 
visions of the Lands Clauses Acts. 

“ Provided that the arbitrators or their umpire to be appointed 
in pursuance of the Lands Clauses Acts shall not, in determining the 
price to be paid by the Corporation, make any allowance for or in 
respect of prospective value of the portion of the undertaking to be 
acquired by the Corporation to accrue after the year one thousand 
nine hundred and ten.” 

“The power of purchase herein granted shall be exercised only in 
the event of and as to any extension of the City boundaries being 
duly authorized as aforesaid,” application for which is now before 

Parliament. _ : 

It will thus be seen that the interests of the Shareholders will be 
amply protected, in the event of the circumstances contemplated by 
the section arising. 

The Company have obtained an excellent supply of water fcom 
their well, recently constructed, and situated in the rural district of 
Corley—a distance of about three miles from Foleshili. The quantity 
available from this service is approximately 250,000 gallons 
in 24 hours, and the purity which would be expected from 
this selected site, is testified to by Mr. Otto Hehner, Public 
Analyst for Nottinghamshire, who, in his report on thesample 
received from the Company's well, states :— 

“ This is a water of great organic purity ; there is no indica- 
tion whatever of sewage pollution.” 

The District will be supplied by gravitation from the high service 
reservoir, a section of which is completed and in opsration. A second 
pumping-station is authorized at Keresley ; and it is proposed to sink a 
second well and construct auxiliary works on this site. The Directors 
are advised that, when these are completed, the supply of 
water at the Company's disposal will reach 500,000 gallons 
per day. 

The Directors feel satisfaction in pointing out the rapid 
progress that has been made with the works, and also the 
large number of customers already secured. With the con- 
siderable population yet to be supplied, and the admittedly 
great demand for water in the District, there is no doubt 
that these Shares offer an unusually sound investment, with 
the prospect of obtaining an early return in dividends. 





A plan is enclosed with the prcspectus showing the Company’s 
authorized area of supply, mains, and sites of pumping-stations and 
reservoir. From this will be seen the close proximity of the Com- 
pany’s area to the City of Coventry, also the special facilities of com- 
munication in the district, including the Electric Tramway Systems, 
the three passenger and two goods stations of the London and North- 
Western Railway Company, and the Coventry and Oxford Canal. 

A considerable portion of the district is of an industrial character. 
Amongst the important works may be mentioned, the tramway electric 
power station, silk, woollen, hosiery, and elastic factories, iron foundries 
and stamping works, cycle factories, brewing, steam and other laundries, 
and brick and tile manufactories. The Coventry Corporation also con- 
template the construction of extensive Gas-Works in Foleshill, for 
which they have recently obtained Parliamentary powers. In the 
north and east of the district are coal mines, and the parish of Stoke 
is a residential suburb of Coventry. 

As an illustration of the value of local water companics’ shares as 
investments may be mentioned the following :— 

Stourbridge Water-Works Company, Limited, Original 8 per 
cent. £10 Shares (A, B, & C)—Present Price, £19; Premium, 

90 per cent. 

Staffordshire Potteries Water-Works Company, Consolidated 

Ordinary (£100) Stock—Present Price, £214; Premium, 

114 per cent. 

A Form of Application for Shares is annexei hereto. Where no 
allotment is made, the deposit will be returned in full; and in case ofa 
pariial allotment, the balance will be applied towards the subsequent 
instalments. If default be made in payment of any instalment at its 
proper date the deposit and instalments previously paid will be liable 
to forfeiture. 

Piospectuses and Forms of Application may be obtained at the 


. Company’s offices; or of their Bankers, Messrs. Lloyds Bank, Limited, 


Coventry; and at their London Office, Lombard Street, E.C., and 
Branches ; of Messrs. Baker, Lees, & Co., Solicitors, 54, Parliament 
Street, Westminster, at whose Office the before-mentioned contract 
and Analyst’s Report, and the Company’s Act, can be inspected ; or of 
Mr. W. Vaughan Best, Solicitor, Coventry. 

Applications for Shares should be made on the annexed form, and 
forwarded to the Conpany’s Bankers with the amount of deposit. 





DIRECTORS.— FREDERICK MILLER, Director of the Crowborough 
District Water Company, and the Cranbrook District Water 
Company; SIDNEY DENNIS, Director of the Barton-upon- 
Humber Water-Works Company; RICHARD BARNES, 
Director of the Cobham Gaslight and Coke Company, Limited ; 
E. T. GOULD, Director of the Cranbrook District Water Com- 
pany; E. R. PAINTER, Director of the Crowborough District 
Gas Company, Limited, and the Selsey Gas and Lighting 
Company, Limited. 

BANKERS.—LLOYDS BANK, Coventry. 

SOLICITORS.—BAKER, LEES, & CO, 54, Parliament Street, West- 
mioster; W. VAUGHAN BEST, 2, Warwick Row, Coventry. 
ENGINEERS.—JOSEPH QUICK & SON, M.Inst.C.E., Great George 

Street, Westminster. 

AUDITORS.—W. B. KEEN & CO. (Chartered Accountants), 3, Church 
Court, Old Jewry, E.C. 

SECRETARY.—L. H. DEROUET. 

DISTRICT MANAGER.—P. H. BETILE. 

LOCAL OFFICE.—FotesuILL, near Coventry. 

LONDON OFFICES, —4, TokenHouse Bu:LpinGs, BANK OF ENGLAND. 

Lonpon, Fune, 1899. 








This Form may be used. 


THE NORTH WARWICKSHIRE WATER COMPANY 


APPLICATION FOR SHARES. 
(To be retained by th? Banke, L'oyd; Bank.) 
To the Directors of THE NORTH WARWICKSHIRE WATBR COMPANY. 
GENTLEMEN, 

Having paid to the Company’s Bankers th2 sum Of £.1...6....ceeeeeeees 
being a deposit of £2 per Share on application for.........44 Ps ee Shares of £19 
each in the above Company, I request you to allot me that number of Shares, and 
I agree to accept the same or any less amount allotted to me, and I authorize 
you to place my name on the Register of Members in respect of such Shares. In 
the event of a fewer number of Shares being allotted to me, the balance to be 
applied towards the subsequent instalments, 


Name in full .....06 menses aviexceseceeckanceeecepecmepecse’? 
AGGTOS TN FUL 6 icleiccrcdcccdceeecevdtdcrevocesetorsseakeess st 


DOOM OR 0556s Hed 00 d0ins bec pacbadaceauanteaenunenetss F 
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SALES BY AUCTION OF GAS AND WATER 
STOCKS AND SHARES, 
ME: ALFRED RICHARDS begs to 


notify that his AUCTIONS of STOCKS and 
SHARES in London, Suburban, and Provincial Gas 
and Water Companies are held MONTHLY, at the 
Mart, Tokenhouse Yard, E.C. 

He also undertakes the issuing hy Auction of Gas 
and Water Stocks and Shares under Parliamentary 
Powers. 

Terms for issuing such Capital, and also for including 
Gas and Water Stocks and Shares in these periodical 
Sales, can be oktained on application at Mr. Alfred 
Richards’s Offices, 18, Finspury Circus, E.C. 





By order of the Directors. 
LOWESTOFT WATER AND GAS COMPANY. 





600 £10 (FULLY PAID) ADDITIONAL ORDINARY 
SHARES. 


R. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, 
Tokenhouse Yard, E.C,, on Wednesday, June 28, at 
Two o'clock, in Lots, 
Particulars of the 18, 
Circus, E.C, 


AUCTIONEER, Pinssury 





By order of the Directors of the 
£0UTHEND GAS COMPANY. 





£10,000 OF FOUR PER CENT, PERPETUAL 
DEBENTURE STOCK, 


R. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, 
Tokenhouse Yard, E,C., on Wednesday, June 28, at 
Two o'clock, in Lots. 
Particulars of the AUCTIONKER, 18, 
Circus, 


FINsBvURY 





By order of the Directors, 
SOUTHEND WATER-WORKS COMPANY 





500 £10 SHARES, 


R. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, 
Tokenhouse Yard, E.C., on Wednesday June 28, at 
Two o'clock, in Lots. 
Particulars of the 
Crrcvs, E.C, 


AUCTIONEER, 18, Finsbury 





By order of the Directors. 


GUILDFJRD GASLIGHT AND COKE COMPANY. 





£5000 OF ORDINARY STOCK, 

Ranking for a Standard Dividend of 5 per cent. per 
annum subject to the Sliding Scale; the Dividend on 
similar Stock in the Company having for several 
years past been at this rate, and paid iree of Income- 


Tax. 
R. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION at th2 Mart, E.C., 
on Wednesday, July 5, at Two o’clock, in Lots. 
Particulars of the AvcTIONEER, 18, FiNspury 
Crrcvs, E.C. 





By order of the Directors. 
WATFORD GAS AND COKS COMPANY. 





£3500 “C” CAPITAL STOCK, 


Ranking for a Standard Dividend of 7 per cent. sub- 
ject to the Sliding Scale, the last Dividend on the 
Company’s “‘C” Capital Stock having been at the 
rate of 9 per cent. per annum, 


R. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, 
E.C., on Wednesday, July 5, at Two o'clock, in Lots. 
Particulars of the AUCTIONEER, 18, FINSBURY 
Circus, E.C, 


UNEQUALLED. 


Gas Companies are solicited to try Samples of the 


M!RFIELD 
BLACK BED GAS COAL 
Prices and Analysis on application, 


MIRFIELD (GAS-COAL) COLLIERY COMP. 
RAVENSTHORPE, sean DEWSBURY. 


NEWBATTLE CANNEL, 


Highest Results in Gas, & Excellent Coke. 











QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALE EITH N.B, 


“GAS, AND HOW TO USE IT.” 


A useful little Brochure, suitable for Distribution 
among Gas Consumers in the District of any Gas 
Company, and containing 
USEFUL HINTS TO GAS CONSUMERS, A COM- 
PARISON OF INCANDESCENT BURNERS 
WITH ELECTRIC LIGHT, &c, 





BY 
J. H. TROUGHTON. 


Sample Copies 6d. each, 

100, £2; 250, £4 10s.; 500, £7 10s.; 1000, £10, 
The Pamphlet can be specialized to suit the Price of 
Gas and other Conditions of supply in any particular 

District, at a slightly increased Charge. 





Prices for larger quantities of the Publisher: 
WALTER KING, 11, Bott Court, Fieet Street, E.C. 





NOTICE. 
HE Acetylene Illuminating Company, 


Limited, having published and issued an adver- 
tisement or circular claiming that they hold the British 
Patents for the Manufacture of Calcium Carbide by 
means of the Electric Furnace, we guarantce to 
indemnify anyone who buys Carbide from us against 
any claim by ‘“ The Acetylene Illuminating Company, 
Limited,” or anyone else. 

Tue Reav-HoLumpay ACETYLENE Company, LIMITED, 
Acetylene Gas Engineers and Carbide of Calcium 
Manufacturers, HUDDERSFIELD, 





NOTICE, 
THE Acetylene Illuminating Company, 


Limited, having published and issued an adver- 
tisement or circular claiming that they hold the British 
Patents for the Manufacture of Calcium Carbide by 
means of the Electric Furnace, we guarantee to 
indemnify anyone who buys Carbide from us against 
any claim by “The Acetylene Illuminating Company, 
Limited,” or anyone else, 

TINKER AND Houuipay, Liurtep, Carbide of Calcium 
Manufacturers, HazELHEAD, SHEFFIELD, 





ITRATE of Thorium and Cerium. 


Fasrik CHEMISCHER PRAEPARATE von STHAMER, 
Noack, AND Co., HAMBURG. 





COKE-BREAKERS, 


PRICES REDUCED. 
(THOMAS & SOMERVILLE’S PATENT) 


With Elevators and Conveyors worked 
by Steam or Gas Engine. 


GEORGE WALLER & CO., 
165, QUEEN VICTORIA STREET, E.C.; 
And at STROUD, GLOUCESTERSHIRE. 


JAMES OAKES & CO. 


AUFRETON IRON-WORKS, DERBYSHIRE, 


AND 


Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N., 


Manufacture and keep in Stock at their Works 
(also large stock in London) 

PIPES and CONNECTIONS, 13 to 48 inches 
in diameter, and make and erect to order RE- 
TORTS, PURIFIERS and TANKS, with or 
without planed joints, COLUMNS, GIRDERS, 
SPECIAL CASTINGS, &c., required by Gas, 
Water, Railway, Telegraph, Chemical, Colliery, 
and other Companies. 

Note.— Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets; doing away with Bolts, Nuts and 











! Covers, and rendering Leakage impossible, 





ENRICH YOUR GAS 
WITH CHEAP 


BENZOL, 


SPECIALLY PREPARED, FREE FROM SULPHUR. 


At to-day’s Price of Benzol, Illuminating 
POWER costs less than ONE-THIRD OF A 
PENNY PER CANDLE. 


Apply to SADLER & C0., MIDDLESBROUGH. 





DISPENSE wire CANNEL COAL 
INCREASE YOUR ILLUMINATING POWER 


by using the 


WHESSOE-MUNICH BENZOL CARBURETTER 


The Cheapest and Best in the Market. 
The Managers of Ty and 
Darlington Gas-Works are much pleased write it, and 

would not be without it. 
Apply to the Sole Makers 
THE WHESSOE FOUNDRY COMPANY, LIMITED, 
DARLINGTON, 


th i h 








[ONDONDERRY (14S (OALS 


FROM THE 


MARQUIS OF LONDONDERRY’S 
COLLIERIES, 


COUNTY OF DURHAM. 
Available. Output up to 5000 Tons per day. 
Yield of Gas 11,000 cubic feet per Ton of Coal 

as per Analysis by 
Mr. John Pattinson, F.C.S., F.1.S. 





For Prices AND PARTICULARS, APPLY TO 


S. J. DITCHFIELD, 
SEAHAM HARBOUR, COUNTY OF DURHAM. 





HOLMSIDE 


GAS COALS. 


Present Daily Produce over 5000 Tons. 


Latest Analysis—By CHARLES PHILLIPS, Gas 
Examiner to Rotherham Corporation 


Yield of Gas per Ton. . . 11,205 Oubic Feet. 
Illuminating Power 16,1, Stand. Sperm. Candl. 
Coke Aa good & pure quality) 13¢ Cwt. per Ton. 
Sulphur . .. . . Alittle over 1 per Cent. 
* See ee . Under 1 per Cent. 
Tar. . . . . . 1681be. (Avoir. oer Ton. 
Ammoniacal Liquor 103 lbs. (Avoir.) per Ton. 


HOLMSIDE GAS COALS are supplied to the 
largest Gus Companies in England and on the 
Europ~an Continent ; London alone consuming 
about half the produce. 


SOUTH MOOR 
PELTON GAS COALS. 


Present Daily Produce available 3000 Tons. 


Of equal quality to the ‘‘Holmside’’ Coal, and 
also very largely used by many Gas Companies at 
Home and Abroad. 

Both descriptions are shipped at Tyne Docks, 
and Dunston Staiths, River Tyne, also at North 
and South Docks, Sunderland. 

These Coals may be bought through the 
Principal Merchants in England, or direct from 


Mr. MARK ARCHER, 


HOLMSIDE & SOUTH MOOR OFFICES, 
NEWCASTLE-UPON-TYNE. 
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TROTTER, HAINES, & CORBETT, 


Bretteli’s Estate 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASSHOUSE 
FURNACE & BLAST-FURNACE BRICKS, LUMPS, 
TILES, and every description of FIRE-BRICKS. 


Proprietors of 
BEST GLASSHOUSE POT & CRUCIBLE CLAY, 
SHIPMENTS PROMPTLY AND CAREFULLY EXECUTED, 





Lonpon Orrice: R, Cunt, 84, OLD Broap STREET, E.C 


PRIGE’S COKE & COAL BARROW 


effects & great saving 
of time, labour, and 
expense. 

For Particulars, 
Price, &c., apply to 
Mr, Epwarp PRIcE, 
119, Queen's Road, 
Finspury Pang, N, 


Prices are Reduced. 











THE PATENT 


“BEACON” GLOBE LAMP, 





As fitted at London Bridge near Railway Approach, 

three Lamps giving the Dluminating Power of 600 

Candles. See Surveyor’s Report as published in 
the “JOURNAL” for Jan. 10, 1899, 


H. GREENE & SONS, Ld., 
Late of Cannon Street, 
19, FARRINGDON RD. E.C. 
Telegrams: “ Toumrnosity, Lonpon.” 
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THOMAS DUXBURY & CO., 
16, DEANSGATE, MANCHESTER. 


GAS ENGINEERS’ AGENTS AND CONTRACTORS FOR 


Meters, Fire-Clay Goods, Oxide of Iron, and all other 
Gas Apparatus. Retort Carbon purchased, 


Inquiries Solicited. 


Telegrams: “ DARWINIAN, MANCHESTER.” 
Telephone 1806, 


BOLDON GAS GOALS. 


ANALYSIS. 
Yield of Gas per Ton. . 10,500 Cubic Feet. 
Illuminating Power . . 169 Candles. 
Coke 66:7 Coke. 
Sulphur 0°86 Sulphur. 
Ash 2:04 Ash, 
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For Prices, &c., apply to 
W. H. PARKINSON, 
THE HARTON COAL CO., LTD., 


NEWCASTLE-ON-TYNE. 


Telegraphic Address : “ PARKINSON, NEWCASTLE.” 


THORNLEY GAS GOALS 


WORKED BY THE 


WEARDALE IRON & COAL Co.,Lo. 


OUT OF THEIR 
THORNLEY AND WHEATLEY HILL COLLIERIES. 











Analysis made by 
Messrs. J. & H. 8S. PATTINSON, May 28, 1895. 
Yield of Gas per Ton . . 10,500 Cub. Ft, 
Illuminating Power. . . 16:9 Candles. 
Coke (of good quality). . 67:5 per Cent. 
Sulphur 058 ~—=Cs,, 
Ash ne 


Te: ee a eo oe 


eon OSS Se ee 





For Price, &c., apply to the 


WEARDALE IRON & COAL Co.,Lo. 


QUAYSIDE, NEWCASTLE-ON-TYNE. 


THOMAS TURTON 
AND SONS, Limiteo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS, 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 








Lonpon OFFIcE 
90, CANNON STREET, E.C. 
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WELDON Mup 


_ FOR 


GAS PURIFICATION. 


For use in the 


RECOVERY OF SULPHUR, 
ALSO 


Removal of last Traces of SULPHURETTED 
HYDROGEN in catch position. 


Full Particulars on application to the Patentees: 


GAS DESULPHURIZATION (0., 


— LIMITED, 


1, FENCHURCH AVENUE, LONDON, E.C. 


Awarded HIGHEST MEDAL and DIPLOMA 
at the Newoastle-on-Tyne Royal Mining 
and Industrial Exhibition, 1887, 


CANNEL & COAL. 















"i. 
ES. SA; 
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BOGHEAD 
CANNEL. 


Yield ofGasperton.: + + +» « «+ 18,155 cub. ft. 
Illuminating Power. «+ + s 1 1 $8°22 candles, 
Cokeperton 1» + + + + «© 8 1,801°88 lbs, 


EAST PONTOP 
GAS COAL. 


Yield ofGasperton. . » » + + 10,800 cub. tt. 
Illuminating Power: 1. 1 1 1 5 17'8 candles, 
Coke +» ss se we oe ‘ 70 per cent, 


MAIN 
COAL. 


SOUTH PELA 
GAS 


Yield of Gasperton. : » + 10,500 cub. ft, 
Il Power: 1 +» « « « 16°83 candles, 
Coke + + «+ «© © © «© © © 2 @ 781 percent, 





For Prices and complete Analysts, apply to 


THOS. W. DANCE & SONS, 


CoaL Owners, NEWOCASTLE-ON-TYNE ; 


E. FOSTER & CO., 


21, JOHN STREET, ADELPHI, LONDON, W.C. 








HARRIS & PEARSON, 


STOURBRIDGE, 


MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 


GLAZED BRICKS AND PORCELAIN BATHS, 


EBNGLAND, 








G. & J. HAIGH, 


Raven’s Lodge Fire-Brick Works, DEWSBURY. 
Manufacturers of MACHINE-MADE RETORTS and 


of the highest Quality, made from Fire-Clay of a most Superior and Refractory Oharacter 
suitable for GLASS-WORKS, GAS-WORKS, and BLAST-FURNACES. 


apply as 


FIRE-BRICKS 


For Prices and Analysis, 


abowes 
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CAUTION! CAUTION! CAUTION: 


mE WA FN IN G of THE WELSBACH 
INCANDESCENT GAS-LIGHT COMPANY, LIMITED, 


against Buying, Selling, or Using— 
DAYLIGHT GOMPANY’S MANTLES, | 
SUNLIGHT COMPANY'S WHITE MANTLES, 


has been proved to be justified so far as the Daylight Mantle is con- 
cerned, by the recent 


Ju DG MEN IX 
of Mr, JUSTICE BYRNE, whereby the 


DAYLIGHT COMPANY'S MANTLE 


is pronounced an 
INFRINGEMENT OF THE COMPANY'S PATENTS. 


Having disposed of the Daylight Company, the Welsbach Incandescent 
Gas-Light Company will, notwithstanding all assertions to the contrary, 


now push on with the ACTION AGAINST the NEW SUNLIGHT 
INCANDESCENT COMPANY, LIMITED, and they are advised that a 


similar Judgment will be obtained against that Company. 


ALL DEALERS and the PUBLIC are CAUTIONED against 
BUYING, SELLING, or USING 


SUNLIGHT COMPANY'S WHITE MANTLES, 
DAYLIGHT COMPANY'S MANTLES, 


as well as similar Mantles imported from the Continent and hawked 
about the Country. 


I=" USERS are EQUALLY LIABLE with DEALERS. 


The Welsbach Incandescent Gas-Light Co., Lid, 


Palmer Street and York Street, WESTMINSTER, 
LONDON, sSs.w. 
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SAWER & PURVES, "3 .s"3""*: MANCHESTER 


(BRANCH OF METERS LIMITED), 
MANUFACTURERS OF 


IMPROVED WET GAS-METERS IN CAST-IRON CASES, 


THE UNVARYING WATER-LINE GAS-METER, 
IMPROVED DRY GAS-METERS. 


Speciality: PATENT CASH PREPAYMENT METERS. 


CATALOGUE SENT ON APPLICATION. 


BIGGS, WALL. a CoO., 





FE a Re 
Butts RNA WM Ay Pear 
a - < ae 

















ion, a | 4. GWT. CHARGE 
vias | | TAKES LESS 
MANUAL | Ee 
anise! | ONE MINUTE. 
APPARATUS. ; 
sieeiees 2 | Telegraph’c Address 
pri i ‘Ragout, London.’ 
EXETER, | : | 
TRURO, tae 
REDRUTH, | _ GROSS ST,, 
BASINGSTOKE, | _ FINSBURY, 
GRANTHAM, | LONDON, 
WORTHING. i 


The above is an Jllustration of the Machine as fixed at BASINGSTOKE, where it is giving unbounded satisfaction. 





Special Bricks & Blocks for GENERATOR & REGENERATOR FURNACES. 


Fire Bricks, LUMPS,& TILES, BLUE STAFFORDSHIRE VITRIFIED BRICKS FOR PAVING, 8¢&°. 


EVERY REQUISITE FOR GAS-WORKS. Retort Setters sent to an ‘part of the Kingdom. 
London Agents : (Contractors for. the erection of Retort Bench 


Gas Engineers and Contractors, 
BALE & HARDY, supe suai tuuin NeUnh sir Ko 


BERIEY &,PERRY 
Manufacture & Se OOO 
“Gas Retorts ( on ne) 


es complete .. 
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RECOVERY OF SPENT LIMES. 


G. R. HISLOP’S Patent Improved Lime Revivifying Apparatus. 











SPENT LIME as carbonate is RESTORED at a cost considerably under that of New Lime, and 
that WITHOUT LIMIT to its DURABILITY, and with UNIMPAIRED EFFICACY as a Purifying 
Agent. The LIME is RESTORED on the PREMISES; ECONOMY of SPACE is SECURED by 
the non-accumulation of Spent Lime—thus SAVING all TROUBLE and EXPENSE in the disposal 
of the Lime as waste. The PROCESS can be USED in any LOCALITY without becoming a 
nuisance. Enquiries respectfully solicited. Full Particulars from R. F. HISLOP, F.C S., Gas 
Engineer, Craigielea, PAISLEY, Agent for Patentee. 


— LIGHT OF THE FUTURE 











THE STRONGEST AND MOST BEAUTIFUL LIGHT KNOWN. 
ABSOLUTELY HARMLESS. 


f a IGETILITE Ld. y New Jin 81 West Biminghan. 


| THE ONLY SYSTEM OF GENERATING PURE ACETYLENE GAS. 
| Installations for Private Houses, Streets, Works, Railway Stations, Carriages, &c, 








ESTIMATES AND CATALOGUES SENT ON APPLICATION. 
National Telephone: No. 2481. Telegrams: “GENERATOR, BIRMINGHAM.” 


KOR GAS Mg 
ON “buRE DISTILLATE a 


HOMOGENEOUS IN CHARACTER. 


NO MIXTURE. 
CAN BE STORED SAFELY ANYWHERE. 


FLASH POINT GUARANTEED OVER 200° FAHR. 
(ABEL'S CLOSED TEST.) 


POC FI IOS FGA IV LG FTI FIT ITI 


ANGLO-CAUCASIAN OIL COMPANY, LTD. 


8, 9,10, & 11, LIME STREET, awe BUILDINGS, CROSS S8T.,, 


LONDON,. E.C. MANCHESTER. 
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Telephone No. 103. 


ENGINEERS, 


er 





COAL AND COKE 
ELEVATORS & CONVEYORS. 
COAL AND COKi 
STORAGE PLANTS. 


COAL AND COKE BREAKERS. 


Telegraphic Address: “ELEVATOR, HASLINGDEN,” 


S.S. STOTT & GO., 


HASLINGDEN, NR, MANCHESTER. 





LIME AND OXIDE 


—_—_—_ 


HIGH-CLASS 


STEAM-ENGINES 
up to 1000-Horse Power. 








WHARF ELEVATORS 
FOR UNLOADING BARGES. 


PUMPS, 
HORIZONTAL AND VERTICAL, 
SINGLE, DOUBLE, or 
THREE-THROW, for 
WATER-WORKS, &c. 


BEAM PUMPING-ENGINES. 


AIR-COMPRESSORS. 


BELT PULLEYS, ROPE 
PULLEYS, GEARING, &c., &c. 


Coke Elevator Loading Railway Waggons, 


ELEVATORS & CONVEYORS 
for BOILER-HOUSES. 


STAMPED AND RIVETED 
STEEL ELEVATOR BUCKETS. 


DETACHABLE CHAINS 
AND 
SPROCKET WHEELS. 

















ESTABLISHED 1844. ORIGINAL MAHER S. ESTABLISHED 1844. 


LONDON, 1851. NEW YORK, 1853. PARIS, 1855, LONDON, 1862, DUBLIN, 1865, PARIS, 1867. 








THE SIX MEDALS AWARDED TO THOMAS GLOVER’S PATENT DRY GAS-METERS; 
for Dry Gas-Meters at the Paris Exhibition, 1867. Since then we have not Exhibited FOR PRIZES. 
CLOSED. 


The latter being the Highest Aua 


—. THOMAS GLOVER & CO’S 
PATENT 


SECURE PADLOCK 


PREVENTS TAMPERING WITH THE 


CASH-BOXES OF PREPAYMENT METERS. jj 
/ The Padlock is Sealed by means of a Lead Eyelet, which {i THOMAS 
} is impressed with Company’s private mark. ace 
Eyelets easily fixed and removed by Company’s 


Collector. 











Telegraphic Address: “GOTHIC, LONDON.” Telephone No. 725, Holborn. 


THOMAS GLOVER & GCO., LTD., 


DRY GAS-METER MANUFACTURERS, 
214 To 222, ST. JOHN STREET, CLERKENWELL GREEN, LONDON, E.C. 


BRISTOL: GLASGOW: 
28, BATH STREET. ARGYLE WORKS, KINNING PARK. 


Telegraphic Address: ‘‘ GOTHIC.” Telegraphic Address : ‘* GASMAIN.” 
Telephone No. 1008. _ Telephone No. 1625 South Side. 








BIRMINGHAM: MANCHESTER: 
37, BLACKFRIARS STREET. 
Telegraphic Address: “ GOTHIC.” 
Telegraphic Address ; “* GOTHIC.” T-lephone No. 8°98 


1, OOZELLS STREET. 
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THE 
INCANDESCENT GAS-BURNER 


smite RGENCIES 0 
NOTE THESE FEATURES: 


Al. WHITE MANTLES. 
Longest Lived and Highest Candle Power. 


“i ‘SUNLIGHT’ TINTED MANTLES. 


Strongest and Pleasantest Colour. } 


BURNERS WITH CHIMNEYS. 
Cheapest in the Market. 


CHIMNEYLESS BURNERS. 
Cheapest, Simplest, and Most Efficient. 


SELF-LIGHTER. 
Only Efficient System. 


A great sensation with this unique combination of features is 
promised to our Agents for the coming season. Any firm of standing, 
applying early enough, will be very favourably dealt with. 








These are 


- INTERCHANGEABLE 
jon same Burner. 





An early visit to the London Show-Rooms is especially solicited. 


SPECIAL NOTICE. 
Sunlight Tinted Mantles have been declared by the Courts to be 
‘‘as far asunder as the Poles” from the Welsbach System, and our 
Customers can rely on it that 


SUNLIGHT WA7 EX XE'E'EE: MANTLES 


also are NO Infringement of that or any other Patent, but are made 
under a Series of Independent Patents, and by an entirely New Process. 
This we definitely guarantee. 

We give with every Mantle sold an absolute indemnity to both 


seller and user against all molestation on this account. 














Price Lists, &c., on application. 


New Sunlight Incandescent Co., Ltd., 


33 & 34, SHOE LANE, LONDON, E.C. 


Telegrams : “ IGNIFLUOUS.” A.B.C. and Ai. Codes used. Telephone: No. 947 Holborn. 
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; SON CARTER & PEARSON, 
is Fane Milne & SoD veo ae 








GAS COAL AND CANNEL FACTORS, 


Supply to any Railway Station, or for Export, all kinds 
LIMITED of Fuel for Gas purposes, 


ADDRESS CHIEF OFFIOES: 


GAS ENGINEERS Temple Buildings, 50, New Street, Birmingham. 


WILLIAM INGHAM & hohe 


MILTON HOUSE WORKS Incorporated with the Leeds Fire-Olay Company, Ltd., 


fe Ss WORTLEY FIRE-CLAY WORKS, é 
EDINBURGH. || 








I 


= Near LEEDS, 
y= Have confidence in drawing the special 


 « , 
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aa) §=lowing advantages of their Retorts:— (ij 

fli ee Bmooth in interior, preventing adhesion of jl 
on. 

a, bg A oan be made in one piece up tol0 feet Bie, 


ng. | 
8. Uniformity in thickness, soenning equal i: 
Expansion and Contr acti on, 


PATENT 


Leeos, oLAscow. | MAGHINEMADE GAS-RETORTS 
GASHOLDER TANK, EMBANKMENT, & RAILWAY 


rie 


ih 
: | 


—— 


e-=—= 


LONDON. 





f= = 




















Telegrams: Telephone 
‘Robustness, London.” UNDER CONSTRUCTION BY OUR OWN WORKMEN. No. 756 Bank. 
RESERVOIRS, COMPLETE 
TRIAL ea GAS 
BOREHOLES | and WATER 
and WELLS. | WORKS 
MAIN tee ERECTED and 
and. SET to WORK 
SERVICE | including 
LAYING. ALL MAINS. 





Ve SE Ex. ROBUS. Paciocerias Continciars 


20, BUCKLERSBURY, LONDON, E.C. 
For Carbonizing Advt. see last Issue. 





LONDON OFFICE: 


fELEGRAPHIC ADDRESSES 34, VICTORIA ST., WESTMINSTER, S.W, 
“DRAKESON HALIFAX.” TELEPHONE N° 43. _ 











SOLE AGENTS FOR 


HISLOP’S| 





ENGLAND W WALES & ABROAD. 


So =—— OS 
RETORT BENCHES ERECTED COMPLETE 
WITH OR WITHOUT SPECIAL FURNACES. 
RESULTS GUARANTEED. 


Designs and Estimates on Application. 


GASEOUS FIRING A SPECIALTY. 











D. Gutter & Sons, 
Millwall, London. 


GASHOLDERS. § 


CARBURETTED 
WATER-GAS PLANT. 
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Water-Gas Plant at Southall. 


) Carburetted Water-Gas Installations. 
HORNSEY. 
HASTINGS. 

BUENOS AYRES. 
SOUTHEND. 
PLYMOUTH. 
SOUTHALL. 
HARROW, 
HORSHAM. 
FOLKESTONE. 
BEXHILL. 
SOUTHEND (2nd Order). 
PLYMOUTH (2nd Order). 


SOUTHALL (2nd Order). 
FOLKESTONE (2nd Order). 











GUTLER’S PATENT 
GUIDE-FRAMING 
FOR GASHOLDERS 


ADOPTED FOR 


MANY IMPORTANT 
GASHOLDERS. 


OIL-TANKS. 


EVERY DESCRIPTION OF | 
GAS-WORKS APPARATUS. || 


Water-Gas Plant at Southend. 
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BOWENS Ltd. Successors, 
STOURBRIDGE. 


MANUFAOCTUBEBS OF 
BEST FIRE-BRICKS; INCLINED, HORIZONTAL, and 
SECTIONAL RETORTS; LUMPS, TILES, &c., of 
every description. 


Established 1860. 


THE THAMES BANK IRON CO. 


UPPER GROUND STREET, LONDON, S.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


SOCKET-FIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM, 
Sole Manufacturers of LYON’S “ PATENT” GAS-MAIN SYPHONS. 


AGENTS FOR 


ATTERTON’S PATENT APPARATUS for CHARGING RETORTS. 


ARROL-FOULIS 
Patent Automatic Machinery 


FOR 


DRAWING AND CHARGING 
GAS-RETORTS. 


Full Particulars may be obtained from the 
Sole Makers, 


SIR WILLIAM ARROL & CO., Limited, 


GLASGOW. 


(See Illustrated Advertisement, June 20, p. 1614.] 


THOMAS BUGDEN, 


Manufacturer of 

















Bellows made to 

inflate a 48-inch 

Bag under One 
Minute. 


Bellows for In- 
flating Gas-Bags. 
Made in 
various sizes. 











India-rubber Hose, Sheet, and 

SSA Washers of every description, , 

@ Leather Bands, Oils, &c., Diving > 

and Wading Dresses, Water- 4 

proof Coats, Capes, and Sewer é 
Boots. 


Stokers’ Mitts, from 14s. doz. 


Special Air Tubing made for T= 
Gas Companies. 





S SSS 


Miners’ Woollen Facinit, Gas-Bags Mains. 
71, GOSWELL ROAD, E.C., AND AT 
256, PENTONVILLE ROAD, KING’S CROSS, N. 


PETTIGREWS PATENT 


vUlphate of Ammonia Plant 


ON THE CONTINUOUS SYSTEM 


Is the newest in the Market, and is the outcome 
of practical experience in Sulphate Making. 


Old Systems easily and cheaply converted. 
ANY SIZE ERECTED COMPLETE AT HOME OR ABROAD. 
Makers of Self-Emptying Saturators. 
Write for Particulars, Testimonials, and References to 


GEO. PETTIGREW & Co., 


GAS AND CHEMICAL ENGINEERS, 
MIDDLESBROUGH-ON-TEES, 








j 


DENAYROUZE 
LIGHT SYNDICATE, 


THE 


PIONEERS OF NO CHIMNEYS, 


still hold their own on 
the market for the 


HIGHEST 
CANDLE POWER 


for each Cubic Foot of 
Gas at ordinary Pres- 
sures. 


The Syndicate’s Three- 

Light Cluster, governed 

to consume only 24 Cubic 

Feet of Gas per Hour, 
gives 


§00-CANDLE POWER, 


which speaks for itself. 











The Syndicate works under 
the 


BANDSEPT PATENTS ; 


and Bandsept, who was the first 
to adopt the Injector Principle, is 


STILL 
AHEAD OF ALL RIVALS ; 


and the combination of his 
Burners with Welsbach Mantles 
can be fearlessly tested against 
any others 


ON THE MARKET, 








Gall and see these Burners. 


AT THE 


OFFICES OF THE SYNDICATE, 


28, VICTORIA STREET, S.W. 


' CHARLES EDWARD MASTERMAN, 
General Manager. 
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HARPER & MOORES, 
STOURBRIDGE. 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Clays. 


Manufacturers of Glasshouse Pots and Crucibles of every kind. 
Established 1836. 


JOSEPH CLIFF & SONS, 


INCORPORATED IR 
THE LEEDS FIRE-CLAY COMPANY, Ltd. 


WORTLEY, LEEDS. 


LONDON Orrices & Depots: 


Baltic Wharf, Waterloo Bridge. 
WHARVES NOS, 2 & 4, INSIDE G.N, 
GOODS YARD, KING’S CROSS, N. 
LIVERPOOL: 

16, Lightbody Street. 
LEEDS: 
Queen Street. 


















Have been made 
in large quantities 
for. the last twelve 
years; and during the 
whole of that time, have 
been in regular use at most 
of the largest Gas-Works in the 
Kingdom. They possess the ex- 
cellent quality of remaining as near 
stationary as possible under the varying 
conditions of their work—a quality which 
will be appreciated by all Gas Engineers and 
Managers. The generally expressed opinion is 
that these Retorts are the very best that are made, 
RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 
description suitable for Gas- Works. 
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MACKRELL BROS., 


Buslingthorpe Lane, LEEDS, 


Manufacturers 


IMPROVED GAS-METER PERSIANS, 


UNSURPASSED FOR QUALITY AND VALUE. 














LIFTS, EACH 30 FF DEEP 











HAS NO ROPES OR 
oe OTe 
KG re 
eS S bt 








GIRDERS, ROOFS, & ALL KINDS OF 
STRUCTURAL IRONWORK. 


London Office: 60, QUEEN VICTORIA STREET, E.C. 


Telegraphic Addresses: ‘GAS, LEEDS.” ‘“*ECLARAGE LONDON.” 














Crew ci 


OLOHAM 


GAS PLANT WORKS, 


roan, MANCHESTER, 


CARR’S PATENT 


i R. & J, DEMPSTER, Lo. 





SUPERHEATER 


FOR SULPHATE OF AMMONIA OR OTHER PLANTS. 


With this Superheater, the, Temperature 
of the Liquor can be raised to 190° Fahr. 
before entering the Still by means of the 
Waste Gases only; Steam and Fuel are 


saved; the capacity of the Plant is 

increased; the cheapest unrefined 
! acid can be used; and less con- 
- densing power is required. 





Prices and Particulars on Application. 
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W. PARKINSON & CO. 


| OLDEST ESTABLISHED FIRM IN THE TRADE. 


vvvvv 


ORDINARY WET METERS 


IN CAST-IRON CASES. 


Work with very little friction. Will stand very 
high pressures. Cannot possibly be shut off by sud- 
den increase of pressure, the Float being affected by 
Outlet Gas only. Allow for loss of water by evapora- 
tion without materially affecting the registration or 
shutting off the gas. Unexcelled for simplicity of 
construction, excellence of workmanship, or accuracy 
in registration. 


COMPENSATING METERS 


IN TINNED OR CAST-IRON CASES. 


The Slow-Spoon Compensator has been in extensive 

use for many years; it maintains an unvarying water- 

line without appreciable friction, and provides a large 

reserve of water. The Float arrangement allows 
-... sudden or excessive pressure on the Inlet without 
— affecting the working of the Meter or extinguishing 
the Lights. 


DRY METERS, 


These Meters are unsurpassed for accuracy of registra- 
tion. The cases are made of the best Charcoal Tin 
Plates; and each part of the Meter is stamped by 
special Machinery to ensure uniformity and exactness 
in construction. The Diaphragms are all of the 
best Persian Sheep Skins, carefully selected, and the 
brasswork and smaller fittings are of superior 
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workmanship. 
COTTAGE LANE WORKS, CITY ROAD, te BELL BARN ROAD WORKS, 
xrON DON. BiRWIKIN GHA I.. 
Telegrams: “ INDEX.” Telephone No. 778 King's Cross. Telegrams: ' GASMETERS,” Telephone No. 1101. 


[See also Advi. p. — 
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